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Before costly and intricate amplification is included in tomorrow's 
circuits, check the SENSITROL and other WESTON Sensitive 
relays. More than likely, you’ll find amplification unnecessary . . . 
that a tiny Sensitrol relay will give you the positive control you 
seek. For SENSITROL Relays, which in pre-war days controlled 
at values low as 2 microamperes, now provide pesitive control at 
input values of a far lower order. This extreme sensitivity, pius the 
other virtues of the Sensitrol such as its cost and weight saving, 
and its trouble-free operation, may be just the thing to round-out 
or make entirely practical the device or circuit you have in mind. 

Why not obtain all the facts on “what’s ahead” in sensitive 
relays and indicating instruments by contacting WESTON today. 


Check with them, too, for all war instrument requirements. 
















WESTON 
*Sensitred 
RELAYS 


in pre-war days provided 
positive control at energy 
levels low as 2 microam- 





peres... today are many, 
many times more sensitive! 





*Sensitrol — A registered trade-mark des- 
ignating the contact-making instruments 
and relays, the contacts of which are mag- 
netic, as manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


Laboratory Standards . . . P-ecision DC and j Specialized Test Equipment... tight 
AC Portables... !nstrur:ent Transformers Measurement and Control Device: --: 
... Sensitive Reiays ... DC, AC, and Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermomelers: 
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on Pager Cable quality 
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the effect of ten years research 

















These curves show the effect of Okonite-Cal- ment has been brought about through con- 
lender research on the quality of oil-impreg- tinued research and is controlled through self- 
nated paper-insulated cable. On the chart are imposed factory specifications and skilled 
plotted the averaged power factor values of workmanship above and beyond any required 
samples of shielded (Type H) cable. These by purchasers. 








values have been taken from routine Test Although today’s curve is approaching the 
Department records of regular factory-pro- ideal, our research continues in an effort to 
duced cables for the years indicated. build even greater quality into future cables. 






The upper curve (for 1933) of Power Our engineers will be glad to tell you abou 
Factor vs. Temperature was looked upon with _ the detailed researches that have led to thee 
pride ten years ago — as well it might have improvements and why they result in the pro 
been. The lowest curve (for 1943 production) duction of cables with longer life expectancy. 
indicates the progress made in producing more The Okonite-Callender Cable Co., Inc., Exe 
uniform and more stable cable. This improve- _ utive Offices, Passaic, N. J. 
























A newly developed and highly accurate device 
for determining the pH or neutralization values 
of insulating oil is the Fisher Electronic Titri- 
meter shown in use in the Research Laboratory. 
This together with many other Okonite-Cal- 
lender testing procedures, which are regularly 
applied to all cables in production, provide 
laboratory control of all manufacturing processes 
essential to obtaining high-quality cable. 
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Furnished in 3 types for: Guy Strain In- 
sulators, Spool Insulators, Disc Insulators 


Electroline Automatic Dead End 
Feed-Through Type 3300 Series 
Easy to take up slack. Jumper 
installation made easy — per- 
mits tapping back of dead end 


Electroline Automatic 
Dead End to fit Spool 
Type Insulators .... 


\ 


Electroline Automatic 
Dead End to fit Guy 


Strain Insulators . . - \ 


Electroline Automatic Dead End to 
fit Disc Type Insulators 


Eloctrctine 


Originators and Patentees of Automatic Line Splices 


A CONSTRUCTION LINEMAN will tell 
you more about the value of Electroline 
Automatic Dead Ends in fewer words than 
the engineers who designed them. The 
lineman knows, from practical experience, 
how quickly and easily and confidently he 
can install Electroline Automatic Dead Ends 
and guarantee a good job. 


He appreciates these features; Full 
automatic gripping—no tools nor extra 
equipment required; Full strength of 
conductor maintained, without slip- 
age; Full reclaimability for further use. 
This Automatic Dead End dampens 
vibrations and guarantees full life 
of conductor. 


Utilities have chosen Electroline Auto- 
matic Dead Ends to cut construction 
costs, save time and insure stronger 


lines. 


You may well profit by the same ad- 
vantages. Get the complete details 
on up-to-date methods and equipment 
used in dead-ending. Write for Bulletin. 


Prices on Request. 


Sos haned | = 


and Dead Ends 


4121 SOUTH LA SALLE STREET a CHICAGO, ILLINOIS 
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big, 2 pole ELLIOTT mot, 





and the largest we've built to 
date. Largest we’ve heard of, too, in high-speed syn- 
chronous motors. It drives an Ingersoll-Rand gas ex- 


hauster on an important war job. 


Elliott has been particularly successful in the engi- 





neering of these big, 2-pole synchronous motors. They 
are husky babies, as tough and capable as they look. 
If you have the kind of drive job that needs a motor 
like this, talk it over with Elliott engineers. 

SA BS ae ee CO MP Ae Y 


Electric Power Dept., RIDGWAY, PA. 
PtsrTRtes Bre re £3. tH. FAIS TP At ett s 


TITTIES 


STEAM TURBINES <« GENERATORS + MOTORS * CONDENSERS + FEEDWATER HEATERS AND DEAERATORS 
CENTRIFUGAL BLOWERS + TURBOCHARGERS FOR DIESEL ENGINES +* TUBE CLEANERS + STRAINERS + DESUPERHEA 
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IMPROVE CUSTOMER SERVICE — use 
R&IE Insulator Tester to — 


a—prevent outages b—Eliminate radio 
interference ¢—detect defective insulators 


@) Locates faulty insulator by visual indication. 


@ Test more insulators per day — one man 
operation. 


€} No ground leads or auxiliary devices to 


handle. 
€9 No special training required. 


® Test insulators —15,000 
to 230,000 Volts. 


NEW i ce Mecinie 
SEND FOR YOUR COPY TODAY 


2 Ge bik ae Ws vc... nll, 


types of head assemblies cover every insulator testing condition. 


Live Line \NSULATOR TESTER 
> 4 


RAILWAY ann INDUSTRIAL ENGINEERING CO., GREENSE 


IN CANADA=—EASTERN POWER DEVICES, LIMITED, T 
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SWITCH OPERAT 
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EQUIPMENT 


METAL CUBICL 


TESTING DEVIC 
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UNITED TRANSFORMER COMPANY 


130 VARICK STREET ie NEW YORK 13, N.Y Meet our > best 






salesmen for Pyre} 
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BOWSER 0.3 L Lon fe 
iON Pr DIVISION 
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Se ns : - Metallized eee 1 
















WE could never pay these “salesmen” 
what they’re worth! For it’s cop, 


panies like these who have discovere 
+ Oe — for you all the savings that Pyrex met. 

lized bushings can bring. This unique 
method features a metallized layer thy 
solders easily yet gives youa POSitive sed 
against leakage of oil, water, or air. With 
fewer parts and operations you save tim 
and money on assembly. Best of al 
Corning type metallizing can be applic 
to a wide range of glasses offering extrem 
resistance to thermal, mechanical, or elec. 
trical shock as needed. 

























wn. Y 
26 WAVERLY PLACE NEW YORK 3 






GRemercy 7-5077 
















AUDIO DEVELOPMENT COMPANY 

a This new metallizing method is just one 
of many ways Corning Research in Glas 
can help you. Let us send you full details 
of hermetic metallizing on glass plus: 
new booklet, “There Will Be More Glas 
Parts in Post-war Electrical Products’ 
— Write Electronic Sales Department W3 
=e Bulb and Tubing Division, Corning Glas 
Works, Corning, N.Y. 
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SOLDERING METAL TO GLASS fs one of the thing 
they said “couldn't be done’. but many (ote 
panies are now doing it eve day. With Corning 
method the base for the said becomes part of ttf 
glass itself, providing a permanent hermetic 


mall agand C Lectromie € C qripment een 
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Ait Llectronic Glassware 








TAT) 
Kesearch nt Glass 
“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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They’re easy to remember and easy 
to buy — because they are sold ac- 
cording to American Welding Society 
number. No confusing trade name... 
no complicated numbering code. It’s 
the logical way to buy electrodes. 


* 


ILWAUKEE, WIS. — Allis-Chalmers announces new line 
 smooth-flowing arc welding electrodes having quiet arc 
haracteristics . . . in both a-c and d-c types. Use of standard 
AWS number and color simplifies handling, makes selection 
asy. Write today for bulletin B6340. i 


WE WORK FOR 


VICTORY 


ALLIS-CHALME 
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Yes, Men Make VG 


O MACHINE KNOWN can 4 
N plicate the skill of § 
Meister, left, of Allis-Chalm 
Norwood Works. 

Holding an acetylene torch ; 
his right hand, a silver alloy 
in his left, Sam silver-brazes oj 
connections of Allis-Chalmers' 
destructible Rotor.” 

Round and round the conp 
tions he works — expertly flowiy 
in molten alloy to form a join 
structure that can withstand, 
much heat as though it wer 
single die-casting. 

No machine can do that job 
and no machine can fully test x 
well it is done. 

There’s only one test . . . wait! 
10, 15 years and see, 

And that’s the test in which Alli 
Chalmers motors have proved oy 
the years that they're great motos 
That’s why you hear it said 
often: “You can depend on Ai 
Chalmers Motors!’ 

* & a 

YES, HUNDREDS of Allis-Chalma 
men—craftsmen like Sam Meis 
— know they have a big perso 
stake in every Allis-Chalmers 
tor. When they build a great mo 
for you, they’re making a fri 
...and they know that’s someth 
no company and its workers 
have too many of. 

Next time you need great 
tors contact our district office. | 
write direct to ALLIS-CHALM 
MILWAUKEE 1, WISCONSIN. 


CS victory © © prac. 


~~ 
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Selenium Rubber Armored 
Simplex -Tirex Cables 
.4a are cured in lead molds 





(Bon aim See 


ee ET 








Simplex-TIREX cables that carry 





electric power to shovels in strip Fit the Cable to the job 
oad 7 mines, subjected to wear and tear, hea Wek meen ween: 
: tr exposed to weather and temperature Type G-with ground wires. 
meth changes, are the type of cable for Type SH-A - without ground wires, 
os a rough work anywhere. shielding over each conductor. 


Type SH-B - without ground wires, 
shielding over cabled conductors. 


est If you need a tough, portable cable pe SEO ee poe, Ves, 
for rough work — specify Simplex- Secs GD elie, ect aa, 


TIREX. 


shielding over each conductor. 





Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


WIRES and CABLES — 
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Today warships are structurally stronger because | 
Geon, the new electrical insulation material 


at bulkheads of a modern fighting ship are 
honeycombed with holes to permit passage of the 
miles of electrical wire and cable needed to control it. 
Each hole is a weakening factor in the ship’s con- 
struction; the larger the hole, the greater the weaken- 
ing effect. Those thousands of holes are smaller now 
— enough smaller in their overall effect to have ac- 
tually increased the structural strength of the ship, 
according to a letter from the office of the Secretary 
of the Navy now in our files. 


That’s because of the unusual electrical properties 
of GEON insulation material. This new flexible ther- 
moplastic permits materially thinner insulation coat- 
ings, and so makes possible smaller diameter holes. 
GEON is flame resistant, too, and so eliminates the 
danger of quick-spreading fires like the ones that 


C7) 


Ungl Reaima & Peastica 





12 























resulted when rubber insulation acted like a flamis 
fuse once it caught on fire. 


Various compounds of GEON Plastics are used 
jacketing for power cables; insulation for flexi 
power and communications cables; jacketing for po 
able and flexible wire. Other compounds can be m 
which will combine many of the following chari 
teristics in a wide variety of combinations: resistat 
to acids, alkalies, almost all other chemicals; resista 
to heat, cold, light, aging, abrasion; easy to prot 
light weight, can be easily colored for quick idea 
fication; and many others. 


Right now GEON is available to industrial us 
subject to allocation under General Preference Or 
M-10. However, limited quantities can be had | 
experiment — and our research staff and laborat! 
facilities are available to help you work out : 
special problems or applications. For more compl 
information, write Department C-3, Chemical Di 
sion, The B. F. Goodrich Company, Rose Building,} 
Ninth and Prospect, Cleveland 15, Ohio. 


‘CHEMICAL DIVISION 


THE B. F. GOODRICH COMPA 


ROSE BUILDING £E. NINTH & PROSPECT CLEVELAND 15, ° 
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There’s a lot of sound sense to the shape of a strain clamp. 


It works on the snubbing principle PAG LO Since we can't 


2) 


put snubbing posts on the top of transmission “towers, We must 
retain the principle but modify the practice. The best snubbing 
post we cal get is a spiral AP# It’s very powerful in 
it’s ability to do a lot of work with little effort. There are different 
kinds of spirals -- here is another O We have to do some- 





thing with this spiral to make its use practical. First, let’s break 


- 


it up like this / 3 Now, let’s take alternate pieces and turn 
them around like this 5 oo - Do you recognize it yet? Here is 
the cross-section of an O-B Hi-Lite strain clamp ~~ Look at 
the waved seat. It’s that same spiral we had a while back. This is 
why O-B strain clamps can develop the full ultimate strength of 
any cable without crushing it; or putting it another Way, why O-B 


Hi-Lite clamps are like a vise with kid-glove jaws. 


m BUY 
y WAR 


/BONDS 


MANSFIELD. Sis 


CANADIA 
N OHIO BR 
ASS CO., LTD., NIAGARA FALLS 
, ONTARIO 


3 \ stamps 
24865-H 
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. hangs from the lighting fixtures 


“x 









For simpler, stronger construction in 
Schools, Offices, Stores & Industry 


One hundred years “‘in lighting” has 
taught us many things. 

Among them the fact that providing 
better lighting is not enough. The fix- 
ture must be designed to solve construc- 
tion problems for architects and build- 
ers—rather than to present new ones. 


So... in designing the Miller 2-light 
Troffer to be the world’s finest continu- 
ous fluorescent lighting system for offi- 
ces, stores, schools and industry, we 
also designed it to be the most practic- 
able to build with—and around. 


Therefore . . . the patented Miller 
Bracket, which makes it possible to 
hang the troffer from the struc- 
tural ceiling and then to suspend 
the false ceiling (either wood or 
metal frame) from the troffer. 





This effects construction econo- 
mies, makes for stronger construc 
tion and adds flexibility to the en- 
tire installation, 

























In fact, so versatile is the Miller Troffer 
—in single units, unit combinations o 
in continuous light-strips “by the mile’ 
—that its applications are almost as ur 
limited as the architect’s ingenuity. 

It is simple to service. It encourages 
the beneficial use of adequate lighting 
—an important factor when the wartime 
bulge in industrial lighting tapers of 
and new users of fluorescent lighting 


are needed to fill the gap. 












Miller Engineers are in principal cites 
and, as we work with all light sources 
including mercury vapor and inca 
descent, they are unbiased. So call 4 
Miller Engineer—or call us—and st 
why The Miller Company starts # 
second hundred years, still in the lead! 







THE MILLER COMPANY « MERIDEN, CONNECTICUT 









ILLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fivorescent, Incandescent Domestic Oil Burners Phosphor Bronze ond Brass 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wor Moterie! 
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“would You Like To Forget About Bushings? 


tou Can If You Specify O-B--And Here's Why-- 


fe 


eT] 


PRESSURE EXERTED DOWNWARD AGAINST FLANGE 
ANO GASKETS BY GOMPRESSION SPRING 


Cr ; 


Th 





AND 


Paie] 


aL) 
AGAINST FLANGE 


AND PORCELAIN ARE NOT Ri 
CONTRACTION OF MATERIALS OCCURS IN 
HARMLESSLY 


CONNECTED TOGETHER. EXPANSIC 
DEPENDENTLY ANDO 


METAL 
ANO GASKETS BY PULL OF COMPRESSI( 


PRESSURE EXERTED UPWARD 


COMPLETELY ELIMINATED 
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SPRING ON CENTRAL CONDUCTOR 


OIL TIGHT WITH DANGER OF FUTURE 
DAMAGING STRESSES ON PORCELAIN 


VA) 
f MANS ETEL DD. OH TO 
“ 4 CANADIAN OHIO BRASS CO LTD... NIAGARA FALLS. ONT. 







No electrical engineer requires 
any “sales talk” on the virtues of 
porcelain as a high-voltage insula- 
tion. And when this universally- 
accepted dielectric is placed inside 
a bushing, it operates under ideal 
conditions--surrounded by oil and 
protected from the elements. Con- 






struction of O-B bushings affords 
another safeguard in the form of 
compression spring assembly that 
counteracts mechanical and ther- 
mal stresses... All in all, O-B bush- 
ings take an insulating material 
that is reputedly durable and prac- 
tical. It is protected from mechan- 
ical damage by resilient assembly. 
It is reinforced electrically by oil. 
And to make sure that nothing can 
ever change, it is sealed totally air 
and light tight...O-B bushings 
stand up, both in terms of years 
and in terms of unexpected de- 
mands. Specify them on your next 
apparatus and then forget all about 


bushings for many years to come. 
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KEEP BUYING 
WAR BONDS 






The Parable of the Boy Who was Short-Suited 


ONCE UPON A TIME there were a father and a mother 
who had a son. This, of course, was strictly accord- 
ing to the rules, since, to qualify as a parent, one must 
have either a son or a daughter. In this case it hap- 
pened to be a son, and, as is the custom with all male 
children, this particular son grew up into a boy. Not 
all at once, mind you. In fact, his growth was almost 
imperceptible. First he was a baby; then a small boy; 
then a larger boy. Nothing sensational, you under- 
stand. So it isn’t hard to see why his Pa and Ma hardly 
realized that Sonny was growing at all. 


The lesson of the foregoing is obviousiy this: Now, in the ad- 
vanced stages of postwar planning, is the time to bring ade- 
quate wiring into the picture. Talk to your consulting engineer, 
electrical contractor, your utility power engineer. Unwired 
planning will cost you a lot more than planned wiring. 


nonfyes 


ANACONDA WIRE & CABLE COMPANY! 


25 Broadway, New York 4... Sales Offices in Principal Cities 


Clectrical Whos and Cables off Cofsper are The Life Lines off aur Wallan 


16 
















And then—all of a sudden—the kid started to sprout 
In the short span of a summer vacation he shot w 
here, stretched out there, and bulged in various 
places. Luckily for the kid, his skin could stretch- 
but unluckily for the Old Man, the kid’s clothe 
couldn’t! Which was very sad indeed, because th 
Old Man had spent plenty of good green stuff a 
those same clothes only a few months back. 

MORAL: If the Old Man had been smart, he would 
have bought clothes roomy enough to let the kid 
expand. soe 
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ICAL EQUIPMENT 


for the Mammoth Plant 
or the Modest Building 


In post-war planning which involves expansion, modification or otherwise 
changing plant set-up or arrangement, the electrical system will doubtless 
require changes also. @ Engineers can be of great assistance in working 
out plans and specifications for economical and efficient service. Archi- 
tects, engineers, and management are invited to submit their electrical 
problems — without obligation. 


In the planning of new homes, stores, commercial or public buildings, 
or of remodeling existing structures, €@@ Products deserve consideration. 


Load Centers and Service Equipment for homes... Panelboards for 
stores and commercial buildings... Switchboards — Feeder and Plugin 
Busduct distribution systems — Distribution Panelboards for power and 
light, for large and small plants...no matter what the requirements, 
@ can fill them...And @® Products are not only approved by Under- 
writers’ Laboratories, Inc. They exceed the Laboratories’ requirements. 

Should standard @ Equipment not suit your purposes, we design and 
build equipment that will fit your specific needs. 

More than fifty years of experience in keeping abreast or ahead of 
developments in the electrical field have given us the ‘know how’’. Use 
it to advantage — and without obligation. 


Bulletins Are Available 
on most of the @ Products listed at the left. Write for 
the ones in which you are interested—and for the 
name of the nearest @ Sales-Engineer... Frank Adem 
Electric Company, Box 357, St. Louis, Mo. 
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They were yeats ahead of | 
demand when the war came along 


The power companies knew this country. was 
going places. So they built for a grand future. 
Generating plants, transmission lines and distri- 
bution facilities were designed on a scale which 
would place no limitations on that growth. 

Then came the war. The country’s demands 
for electricity soon gobbled up surpluses of 
generation and distribution. A power famine 
threatened. 

But the utilities saved the day. Not only did 
they cut into service every ounce of reserve, but 
they uncovered an ingenuity which made 
heavy producers out of middleweight equip- 
ment. Generators, transformers, switching ap- 
paratus, all have been overloaded to the point 
of exhaustion, cancelling much from their life 


Loe ‘ RicAL 
wick giEec “ 
courts 


Nearly a million miles of Alcoa A.C.S.R. 
have been bought for rural and bi-lines. 






sapentemey but carrying the country over the 
ump. 

Power lines and underground cables have 
been loaded to suit the weather, running hotter 
on cool days, when excess heat could be dissi- 
pated. Substitute materials and makeshift 
methods were employed, just as in other indus- 
tries, to patch up and extend vital lines. Critical 
materials were saved for war. 

So, hats off to the public utilities! They’ve 
done a marvelous job. 

ALumInuM Company or America, 2138 Gulf 
Building, Pittsburgh 19, Pennsylvania. 





ELECTRICAL WORLD @ August 19. 


MAKING HISTORY Today 


Maritime Switch 


% ‘ 
ON THE FIGHTING FRONT a scm 


ON THE INDUSTRIAL FRONT 


600 Volt Rolarc 
Type Knife Biade 
Switch 


Timovet 


Main and Range 
Combination 
with 4 lighting 
circuits 


EDERAL ELECTRIC PRODUCTS COMPANY 
LANTS AT: 1429 PARK STREET, HARTFORD, CONNECTICUT AND 50 PARIS STREET, NEWARK, NEW JERSEY 
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Good Engineering aad 
make Dtandarul 





THE STANDARD TRANSFORMER 


Makers of: POWER, DISTRIBUTION, RURAL, INSTRUMENT, STREET LIGHTING 
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Economical . 


1p 
i Dependable ndable Adaptable 


FRE INDUSTRIAL POWER 


FO2e STREET LIGHTING 


R ae WARREN, OHIO 


ING ‘ansformers OIL, ASKAREL OR AIR Cooled. 
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Another modern central station plays safe 


with (Fitters SU Dil 


New 40,000 kw. units at Plant Arkwright of 
Georgia Power Company get the long lasting 
protection of this Alchlor Processed turbine oil 


ULFCREST OIL has been selected by the method for producing a turbine oil with max- 


Georgia Power Company for the turbines in mum resistance to oxidation and sludge, (2) Gulf- 
the new high-pressure plant shown above. This crest has made records of unmatched performance 
modern central station with its three units of in the turbine systems of many of the leading 
40,000 kw. each is one of the finest in the South. power plants in the country. 

Here are the important reasons why so many Ask a Gulf Lubrication Service Engineer to tell 
power plants, large and small, choose Gulfcrest you more about this higher quality turbine lubr 
Oil to lubricate their turbines: (1) It is super- cant. He will be pleased to give you complet 
refined by the Alchlor Process, a most effective details, without obligation. 


Bis 
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Se THE ATTACK...BUY MORE WAR BONDS! 
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THE WESTINGHOUSE 
TYPE A 


a fe 
C-LBYu 
LIGHTNING 
ARRESTER 


FOR 3-15 KV 
FIBRE TUBE DISTRIBUTION CIRCUITS 
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OC 
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Se 
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te 


Cross-section of arrester, showing fibre filler and metal 
cover which provides shielded gap with low sparkover 
voltage. Arrows indicate current flow after sparkover. 


WZ LAL LEZZxZXZQEQZX£ZZ EEE 


Equipment and lines on 3-15 kv distribution circuits 
| gain better protection with the Westinghouse Type A 
IMPULSE ih Se “De-ion” lightning arrester. Construction and operating 
Taw s principles prevent transformer insulation breakdown 
UL TS Noe | and also reduce fuse outages. 
» RY Tas A special shielded gap holds the sparkover voltage 
materially below the withstand voltages of transformers 
: : and other line equipment. 

Impulse sparkover time to sparkover characteris- This arrester handles surge currents of 65,000 
tics (1.5 x 40 microsecond waves). amperes and when discharging even these high cur- 
rents, its IR drop is extremely low—approximately line 
voltage. This lower voltage across the arrester relieves 

the stresses on other insulation. 

The Type A arrester has unusual ability to limit and 
interrupt quickly a wide range of power follow currents, 
regardless of the system capacity. This valuable protec- 
tion is accomplished by restricting the arc space with a 
fibre filler and de-ionizing the arc stream, so that the 
gap insulation strength at the first current zero will 
withstand restored line voltage without further arcing. 

B°-kv arrester discharging 65,000 amperes. Note how For complete information, ask for descriptive booklet 
voltage collapses immediately after sparkover. B-3417. Westinghouse Electric & Manufacturing Co., 
P. O. Box 868, Pittsburgh 30, Pa. J-60563 


Wye ines 
Wa aa 


Westinghouse 


Power follow current interrupting test on a 10,000- < ! G H T N i N G A R R E S T E R S 


ampere circuit showing ability of arrester to interrupt 
in one-half cycle with no system disturbance. 
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! SELF-PROTECTED 
DISTRIBUTION TRANSFORMER: 


Maximum savings are realized through the use of Wagner Self. 

Protected Distribution Transformers because of their improved 

design, high-quality construction, ease of installation, and high 
efficiency -a combination of superior characteristics whic 
assures users of low operating and maintenance costs. 


Two of the outstanding Wagner Distribution Transformer; 
are the types HEX-P and HEBF-P illustrated. These tran; 
formers embody the following features to meet the require. 
ments for surge and overload protection. 






De-Ion Gap protects transformer against surges. The abilicy 
to discharge extremely high surge currents is its outstanding 
characteristic. 


Secondary circuit- 

breaker protects trans- 
former from.secondary 
short-circuits and overloads. 
Circuit breakers with over- 
load warning signal-light are 
furnished on 5-kva sizes and 
above. 14% to 3-kva sizes are 
equipped with breaker only. 
Breaker reset handle is eas- 
ily accessible. When fur- 
nished, warning signal-light 
is built into the reset handle. 


Ne 


Os 
—— (3) The De-Ion Gap is iso- 
lated from the ground i 
Type HEX-P, series-resistor by a gap. The external series- 
50-kve Distribution resistor is furnished in order to limit the 
Transformer power-current which may flow after a surge has seuital 


Protective links are placed in series on the high- 
(4) voltage side to protect the feeder against any 
short circuit that might occur in the transformer 
windings. The fuse is coordinated with the low-voltage 
circuit-breaker. 















pelaeee tar aden Write For Full Information 


include: \ atti: on the Complete Line of tyes HEBF-P, 


MOTORS Wagner Transformers. se a 
TRANSFORMERS ransformer 


INDUSTRIAL 
BRAKES 


ee Wagner Electric Orato gare 


6456 Plymouth Avenue, St. a ae re ee ee 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


















FOR VICTORY—BUY U.S. WAR BONDS AND STAMPS 
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LOWEST TENSION DROPOUT | 
MATTHEWS FUSWITCHES 


Rugged | a Low 
Tension 
Nothing 
Flimsy 


About Li 
: et okie , 
Them | AZ NN Breakage 


Prevents 


Fuse Link 


Catalog 1452-4 on Crossarm. 


Where your war efforts require Open Type Dropout Cutouts, 
these single insulator Matthews Fuswitches are available for 
prompt shipment on proper preference rated orders. 


The quick, unfailing clearance of faults; the sturdy design and 
construction with strong highest quality materials; the simplicity 
and ease of operation, and many other superior features assure 
you of the lowest possible TIME COST. 


Bulletin 102 illustrates and describes the efficiency and money 
Mounted on pole by means of saving possibilities of these single insulator Matthews Fuswitches 
through bolt or lag screws. ‘ ‘ ° 
alee tana and their companion 2-insulator types, as well as all other Open 
Single Insulator Style in Type Matthews Fuswitches. A copy will be sent promptly on 
three sizes: 5, 714/12 % and 15 KV, 
all rated 100 Amperes. request. 


Also made in four sizes with two insulators. 


W. N. MATTHEWS CORPORATION 


Engineers and Manufacturers Since 1899 


ST. LOUIS, U.S.A. 
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VICTIMS OF A 
“MECHANICAL BRiih 


Zeros knocked out of the sky at ¢ 
rate of one to every 90 rounds of an, 
munition fired! That’s the feat oy 
anti-aircraft batteries are performing), 
the South Pacific. During World War| 
the average was but one plane to every 
17,000 rounds. 


Credit is due largely to the ne 
M9 gun director—a “‘mechanical brain’ 
that aims a battery of four 90mm. guy 
and sets their fuses. Everything is doy 
mathematically by electricity. 


The delicate synchronization ¢ 
tracker, height finder, computer, pow 
rectifier and altitude converter depend 
on scientific perfectiorr of the electric 
cable. 


Laytex Portable Cable, developd 
by U.S. Rubber Company engineen, 
is used throughout. It transmits th 
data for lightning-fast calculation with 
out chance of human error, resulting: 
fire control of deadly accuracy. Result 
attest how exactly this cable meets this 












Ae AIK) SERVING THROUGH SCIENG 








PURIFIED LIQUID LATEX is used for Laytex 
Wire and Cable Insulation. A special 
process removes moisture and water- 
soluble impurities. Laytex insulation— 
whether made from either natural or 
synthetic rubber — has exceptional 
dielectric strength. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20,N. Y. + In Canada: DOMINION RUBBER CO., LTD. 





CABLE AND PLUG ASSEMBLY for the M9 gun 
director. Laytex Insulation developed 
by U.S. Rubber Company engineers is 
built up into a homogeneous unit around 
the perfectly centered wires by an ex- 
clusive process of repeated dipping 
and drying, followed by vulcanization. 
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TOMORROW'S PROMISE — Although the 
entire output is still going to meet crit 
cal war needs, a day will inevitably # 
rive when we shall again supply U.S 
Laytex Wires and Cables for Buildings 
Police and Fire Alarms, Communi 
tions, Signalling, Power and Contrd. 





a mL HEINEMANN 
CG ad 
M0 2,02, 


INSTANTANEOUS ACTION 

ON SHORT CIRCUITS .... 
Short circuit currents energize the pole piece with 
sufficient speed to attract the armature before the 
plunger moves. 
BLOWOUT ACTION AT CONTACTS .... 


Magnetic blowout contacts mounted in individual arc- 
ing chambers add speed to the arc interruption. As 
the value of the current to be interrupted increases 
the ching effect becomes greater due to the inten- 
sified magnetic blowout field. 


HEINEMANN CIRCUIT BREAKER CO. 


103 PLUM STREET TRENTON. N. J. 
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LOCKHEAD CLOSURE 


The ““Lockhead” closure, developed by Foster Wheeler in 1931, is still the simplest and most 


i 
if dy . \ rau RK dy ma 
nnn yg Xe > 
y SEALING 
: y% DIAPHRAGM 


efficient design for high pressure heads. Units are operating up to 3200 lb. pressure and 
range in size to 10 ft. in diameter. Designs are available for conditions exceeding these 
limits. 


Unique advantages of this design are: 


Pressure load carried by cover block and shear pieces, inde- 
pendent of gasket load. 





seanie Weiler te « Gasket bolts are independent of pressure load and insure tight 


Four Star Winner i i 
under the U. S& Navy main joint regardless of pressure or temperature changes. 


Board of Awards for 
orecastiee. 3 Entire tube sheet area is completely accessible on removal 


of cover and diaphragm. 


4 Small bolts and simplicity of design facilitate dismounting— 
ordinary tools are sufficient. 
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TYPE "S" EXPANSION JOINT 


The first “S” type all-welded bellows expansion joint went into operation during 1934. Since 
then over 4500 of these joints have been designed and built by Foster Wheeler for all types 


and combination of movements, for temperatures to 1800° F. and pressures to 600 psi. 


Flexibility of movement afforded by joint design and stainless steel bellows permits opera- 
tion with minimum mechanical force. The assembly is electrically welded by the Foster 
Wheeler “Sta-Norm” process which does not alter the stainless or physical characteristics 
of the steel discs at any part of the bellows. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, New York 6, N. Y. 


HEELER W 
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Every time a fuse ‘‘blows’’,—the 
power of excessive current confined 
in the shorf strip of fuse metal de- 
NAAR) PES tliat Mette ede 
metal is transformed into gas—with 
trip hammer force, pressure deals 
another blow tothe casing of the fuse 

To appreciate the inferno of heat 
that takes place inside a fuse,—and 
the pressure that must be withstood 
is to recognize the importance of 
definitely specifying Jefferson-Union 
Renewable Fuses. JEFFERSON ELEC- 
TRIC COMPANY, Bellwood (Suburb 
of Chicago), Illinois. In Canada: 
Canadian Jefferson Electric Co., Ltd., 
384 Pape Avenue, Toronto, Ontario. 


aa etIn 










JEFFERSON @ UNION 


RENEWABLE FUSES 
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ce 1930, G& W Type “RA” BY QUICKLY AND SAFELY OPERATING 
ocker Arm) metal enclosed 


id filled disconnects have C; && W TYP E “R A 9 


nvided electric distribution 


tem operators with a con- (c Rochon Gm) 


nient means for isolating ca- - 
5 and equipment. The diss  Lransformer Disconnects 
pnection is accomplished by a 
ely operating an external a pr 
ndle — without opening the 
or breaking the seal. Elec- 
cal interlocks and keylocks 
> often used. Means for 
ounding or testing cable cir- 
its are included when desired. 
ype “RA” switches are made 
various forms — for attach- 
ent to transformers and other 
uipment or as independent 
bits for mounting under- 
ound or overhead. Standard 
tings are 600, 7500 and 15000 
Its, 400 amperes — and spe- 
al assemblies are made in 
000 and 34500 volt ratings. 


The Standard Transformer Co., Warren, Obio, Type 
“HT” power transformer, 750 Kva, 60 cycle, 3 phase, 
6900 to 230 volts. Equipped with G&W Type “RA” 
switch, fitted with key interlock and unit potheads. 


Sead for new Bulletin No. 743 


36 pages with illustrations, prices and detailed dimensions of 
various forms of G&W TYPE “RA” oil switches and trans- 
former disconnects. 


WRITE DIRECT OR GET IN TOUCH WITH OUR NEAREST REPRESENTATIVE * 


GW ELECTRIC SPECIALTY CO.., 7780 paNTE AVE,, CHICAGO 19, ILL., U.S.A. 


IN CANADA— POWERLITE DEVICES, LTD., TORONTO 
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CHEMICALLY PURE PLATES 


One of series of imformative crtic 
X-RAY of a for users of industrial Riera 
HEALTHY The Gould Plante is the outstay; 


<& CHEST ing storage battery available today, 
glass jar battery applications, ]t }, 
been carefully engineered and design, 
on the basis of improvements gaiy, 
from half a century of field, labora: 
and manufacturing experience. 


The Gould Plante 
| positive plate is 
|made in an un- 
usual and interest- 
ling manner. To 
istart with, only 





i j | the purest obtain- 
|able form of vir- 
'gin lead is used 
: (99.99% pure). It 
| he E ‘is rolled into 
X-RAY VIEW ofa pits sheets, blanked to size, and then, } 
| SOUND BATTER Y> > ae bh | means ofa special Gould spinningma 
: ichine, both of its flat surfaces x 
While we do not X-ray storage bot- : oi : | grooved to increase the surface aream 
teries, we know they were “‘born”’ ee ~| | which the active material is formed 
healthy if they are Gould. 4 ~ aa aye 
i n | Accurate spinning is important fy 
the ribs must be of predetermined 
depth and width. The reason for! 
|is that various applications have dif 
| erent requirements and the ribs muy 
ibe uniformly deep on both sides 
permit equal current distribution. 
| The formation of lead peroxide « 
Suppose you could make an X-ray of a Gould Plante battery. Plante positive plates is an electrolyti 
You would see a positive plate of pure lead, deeply ribbed to increase conversion of lead to lead peroxide 
surface area, coated with a dense film of active material formed from the Basically, this is a slow process whic 
plate itself. This assures a high discharge rate and exceptionally long life. some manufacturers have accelerate 
; ae ; by the use of catalysers. Gould researc 
You would note special features of design like dual suspension and element revealed that it is not always possitt 


support that eliminate strain and allow for normal plate growth. Thus 


‘ ; : : to remove accelerating agents in the: 
there will be no warping or buckling to shorten life. ne t 


entirety and that during the life oft: 


Gould’s half century of research and experience has created a healthy battery continued formation of: 
battery which, when properly cared for, will last for many years. To assist positive plate results in plate growt 
battery users a complete Gould Service is available throughout the country. ‘and plate distortion. This natura.) 


Write Dept. 128 for Bulletin 1000 on Gould Sealed-in-Glass Batteries for Bi yee 9 fae segs’ abla - 
Stationary Applications. and reduced electric cy. 


Gould Plante positive plates, ont 
other hand, are chemically formed 


GOULD STORAGE BATTERY CORPORATION were». y the exclusive Gould “CP” proce: 
Factories: Atlanta @ Chicago @ Dallas e Depew @ Leavenworth @ Los Angeles @ North Bergen @ Rock Island WwW herein the ac tiva ting agenti 
St. Paul @ Sioux City @ Zanesville . ween 

decomposed during the format! 
eliminating continued formation oth 
than that which takes place in norma 
battery operation. 


| 
| 





A 


FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 

The “CP” process deposits a uniform 
layer of active material over the ™ 
surfaces of the plate and as this areas 
greater than it would be without m0 
it naturally gives greater capacity al 
higher sustained voltage. 


These features and many more a 
described in Gould’s interesting > 
gineering Bulletin No. 3. Write Gouls 
at Depew, New York, for it today 


Since /898 tHE BATTERY PICKED BY ENGINEERS 
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Power-factor ¢ 
-e-now and 


© PERMANENT AS WELL AS TEMPORARY BENEFITS. 
Capacitors not only relieve war-crowded power 
lines of wattless current now, but offer permanent 


Savings in power costs. 


@ CONTROLLABLE TO MEET FLUCTUATING CONDI- 
TIONS. Automatic control can be used to apply 
correction only when required. 


@ CAPACITORS EASILY RELOCATED. Whether in- 
stalled indoors or out, capacitors can be easily 
relocated when low power-factor conditions on 
the system change. 


Westinghouse application engineers w 
to help you check on possible be: ; 
tors. Investigate today. Westii 

Mfg. Co., East Pittsburgh, 


If 
PLANTS IN 25 CITIES COW 
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a 1380 kv-a installation 
of Westinghouse Capacitors 


One thousand kilowatts more capacity from gener- 
ators formerly producing only 2800 kw... 12,000 feet 
of heavier feeder cable saved . . . need for operating an 
older, inefficient generator eliminated! 


These were the results obtained through use of 
capacitors by this Midwest tractor manufacturer. War 
demands showed increased capacity was necessary .. . 
plus heavier cables to transformer substations to 
handle the increased load. A checkup, however, showed 
that the plant power factor was only 70%. 

Two 360 kv-a capacitors were installed in the 
generating station and additional units totaling 660 
kv-a at substations. Now 3800 kw can be handled by 


the same generating equipment, at 95% power factor. 


iginal feeders can still handle the load—and for the 
erag mt load, it is now necessary only to operate 
‘generator. By eliminating need for 

cient generator, too, resulting 


paid for the capacitors. 
J-60550 
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ANACONDA Bus CONDUCTORS meet the stringent demands of modern electrical 
engineering practice. They combine high electrical and thermal conductivity 
with adequate strength, high corrosion resistance and moderate cost. 


There are Anaconda Bus Conductor shapes for every purpose: FLAT BARS 
require minimum space and can be readily connected to apparatus without special 
joint preparation . .. TUBES provide highest efficiency at a.c. frequencies and are 
adaptable to oil or water cooling . .. CHANNEL SQUARES have large surface areas 
and reduce temperature rise; possess rigidity for long runs and flat surfaces for 
tap-offs .. . ANGLE SQUARES have highest rate of heat dissipation; handle greater 
current density ... CABLES carry extremely heavy currents, are flexible, and can be 
readily connected to moving apparatus. Publication C-25 is available on request. 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN BRASS LtTD., New Toronto, Ow. 
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bis booklet there are no light touches, 
porous sketches, no attempts to 
DMeezy summer reading. It is a 


ountry Gentleman, 
lation of post-war 
planning in each statejnspired by the 
Department of Agricul b 








" Lye 6 o t¢ 
oooh 
.y" , od % x. 
ee” so 
of LC 
ay! The booklet reveals that rural electri- 
Ko \ fication programs now contemplated call 






ditures amounting to $3,502- 
this will add 5,131,483 





472,000 
new rural cons 
provide 1,751,752 mile 
$1,590,315,000—$571,389,008 : 
tional wiring—new equipment amow® 
ing to $960,186,000— plus $380,585,000 in 
new plumbing equipment and fixtures. 
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agricultural market—any time. 


OFFICIAL FORECAST\ON POST-WAR 
7 RURAL ELECTRIFICATION RELEASED 


Country Gentleman issfes booklet revealing 
multi-million-dollar market for 
electrical equipment 


These costs are broken down into three 
Periods: from now to war’s end— 
transition period—long-time post- 
war period; also by states and regions 
for the three periods. 

Copies of the report will be sent to any 
interested executive with the compli- 
ments of Country Gentleman. Address: 
Philadelphia 5, Pa. 


FARMING A MAJOR 
AMERICAN INDUSTRY 


Farm Market Will Play Vital Role 
in Post-War Merchandising 


Being fast at figures, American business 
will be quick to appreciate the importance 


1944 farmer. American farmers 


now have nearly $10 billion in savings. 
Last year alone they earned $24 billion, 
not counting the billions earned by the 





great rural segment directly depending 


on the farm economy. 


Wealthy as never before, this huge 


market is bristling with human needs. 
Electricity and electrical equipment are 
only the beginning of the things it wants. 


onsideration of this vital matket must 


necessarily form a part of your post-war 
planning, no matter what type of product 
you are making. Country Gentleman will 


ppy to bring you up to date on the 











rans’ . ire. 450 gal- Cardox CU2 being released. Fire ex- 
esol in ee aes fg in ished in seconds. Oil and metal 
ed below re-ignition riod in 


lons ef transformer oil, caused to tin, 
overflow tank at approximately 20 


gallons per minute. Fire allowed to 1 minute. (C) Fire out. Note COz 
burn 1 minute, 40 seconds before snow on surface of cooled oil at 
extinguishment was begun. (B) base of transformer. 


@ Outdoor Transformer fires 
aren't frequent. But they are plenty 
tough. Large quantities of highly in- 
flammable oil get the fire off to a 
fast start. Metal temperatures soar. 
Extinguishment and cooling must 
be swift, or costly equipment be- 
comes junk. Cardox Fire Extinguish- 
ing Systems are engineered to meet 
just such difficult requirements. 

Transformers represent only one 
of the many tough hazards given 
protection by Cardox Fire Extin- 
guishing Systems. Engineered appli- 
cations of Cardox Systems provide 
quick extinguishment of both large 
and small fires involving “A”, ““B” 
or “C” hazards, or a combination 
of all three types of flammables. 


TONS FOR LARGE FIRES 
POUNDS FOR SMALL ONES 
A Cardox System—engineered for 
the specific hazards it covers —ex- 


tinguishes fires by a timed mass dis- 
charge of Cardox CO,, stored at 


36 


PLACE FOR 





























0°F. in a mechanically refrigerated 
storage unit. 

Enhanced extinguishing perform- 
ance is possible because, as con- 
trolled and applied in Cardox Sys- 
tems, Cardox CO,;: (1) Has uniform 
extinguishing characteristics regard- 
less uf plant or atmospheric temper- 
atures; (2) Applications can be en- 
gineered to the requirements of each 
specific hazard covered; (3) High 
CO, snow yield provides increased 
cooling effect (carbon dioxide re- 
leased at 0°F. yields 45% CO, snow); 
(4) Effective projection through 
relatively great distance is achieved 
—even outdoors. 
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mer CO2 FIREM EXTINGUISHING SYSTEM 





If you would like more informati 
for use in solving current war plat 
fire protection problems . . . ori 
formulating fire protection plans thé 
will prevent dangerous delays ing 
ting post-war production in big 
gear... write on company letterhe 


for Bulletin 584. 


CARDOX CORPORATIO 
BELL BUILDING © CHICAGO 1, ILLINO! 


District Offices in 
New York, Boston, Washington, Detroit, © 
Atlanta, Pittsburgh, San Francisco, Los Angeles, 













'. ff 
A > 1. OVERHEAD 
, oe CAMSHAFT 


+ Ok Reduces maintenance by 
eliminating parts and com- 


ie inkage. 
Tu plicate 


SD) 
“=. 2. DIRECT- 
ACTUATED 
DUAL VALVES 


Reduce maintenance by 
prolonging valve-stem and 
guide life. 


3. HYDRAULIC 
TAPPETS 


Reduce maintenance by 
eliminating manual tappet 
adjustment. 


These three features of the Hendy Series 50 
Diesel contribute directly to the lower mainten- 
ance costs a successful Diesel operator expects 
and must have. 
The overhead camshaft eliminates the linkage 
of push-rods and valve-lifters for each cylinder— 
Hendy Diesels—6 or cutting maintenance by reducing the number of 
8 cylinders, from 350 wear points. The valve mechanism, pressure- 
to 675 hp—are de- lubricated through hollow rocker-arm shafts, 
signed for marine and lasts longer because positive-acting cross heads, 
or dividers, assure even pressure on dual intake 
and exhaust valves and eliminate side thrust. 
Hydraulic tappets automatically maintain correct 
tappet clearance at all times, making manual ad- 
justment unnecessary. 

Any one of these features in a Diesel is an aid to 
lower maintenance costs. But the Hendy Diesel 
has all three. Even more, the Hendy Diesel has 
many other advantages never before combined 
Write today for complete doto, MAL) Al in a single engine. Investigate the advantages of 
Se en ae Toone Seeee > this modern Diesel today. 


50 Diesel Engine Catalog. 
JOSHUA HEADY IRON WORKS 


ESTABLISHED 1856 
SUNNYVALE, CALIFORNIA 


industrial use—or 
with Hendy genera- 
tors, as complete elec- 
tric generating plants. 


BOSTON + BUFFALO » CHICAGO « CINCINNATI « CLEVELAND ¢ DETROIT o NEW YORK + PHILADELPHIA » PITTSBURGH + SAN FRANCISCO « ST. LOUIS » WASHINGTON + LOS ANGELES 
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TURBO, J , x im 
URBO-GENER ATORS REDUCTION GEARS : 947s “ang \ DIESEL ENGINES 
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Infra-Red Radiant Heating Equipment 
... Kngineered for Elficiency 










* C. M. Hall Lamp Company 
has engineered practical in- 
novations in the field of in- 
fra-red radiant heating which 
have become standard in the 
design of infra-red ovens as a 
production tool. Among such 
advances are: 














COMPLETELY ENCLOSED 
OVENS PERMITTING FULIL- 
EST USE OF HEAT — BOTH 
RADIANT AND DERIVED 
CONVECTED HEAT, ASSUR- 
ING BETTER TEMPERA- 
TURE CONTROL. 


PREFABRICATED PANEL 
CONSTRUCTION — SIMPLI- 
FYING ERECTION AND RE- 
DUCING OVERALL COSTS. 


REMOVAL OF ALL 
PARTS (WIRING, LAMP 3 
BASES, AND SOCKETS) is 
FROM THE HEAT ZONE TO a 
OUTSIDE THE OVEN WALL. 


POSITIVE VENTILATION 
CONTROL THROUGH THE 
USE OF EITHER A RECIR- 
CULATION OR AN EXHAUST 

























VITAL 

























Illustrating 90 KW oven divided into 8 SYSTEM. 
circuits for flexibility of control. Used for 
the drying and baking of paint on metal These exclusive Hall features 






furniture and metal furniture parts. A 
typical example of an oven designed for 
the baking of paint on various sizes and 





are built into infra - red 
equipment employing radi- 







shapes. ant heat sources varying 
from 250 watts to 1000 
* watts. 


@ ©_M. HALL LAMP COMPANY INVITES YOUR QUESTIONS AS TO HOW INFRA- 
RED RADIANT HEATING EQUIPMENT CAN SOLVE YOUR HEATING PROBLEM 







C.M.HALL LAMP CO. 


1035 EAST HANCOCK ST. -_ DETROIT 7, MICHIGAN 
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@ On a cost-per-year basis, transmission line construction on wood poles with Lapp Line 
Posts is most practical and economical. And today, if load demands make it necessary 
for you to build a new line under war-emergency restrictions, you'll find this same con- 
struction will require least in critical materials, least in man power. The extra height of 
Lapp Line Posts will give your line better clearance, or even in some cases permit use of 

shorter poles. Coordinate necessity measures with your long-time 


planning and build low-cost long-service lines—on Lapp Line Posts. 
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> ae io in- 
atl rane 
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@ Very often, correct lubrication 
is the remedy for difficult mainte- 
nance due to excessive wear. 


For correct lubrication of 
DIESEL ENGINES, Sinclair 
provides Rubilene and Gascon 
Oils designed for wear-prevention 
under continuous heavy duty oper- 





Dy PVyPyn, 
L “ 





ation. Rubilenes and Gascons are 
non-sludging, non-corrosive lubri- 
cants that promote internal clean- 
liness and longer operating periods 
between overhauls. 


(Write for “The Service Factor” —published 


periodically and devoted to the solution of 
lubricating problems.) 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, 
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installing a 180 kva bank 
of individual outdoor 
capacitors on the pole. 


— €-D CAPACITORS answer the problem of low voltage 


To raise voltage quickly, electric power companies everywhere are 


installing Cornell-Dubilier Dykanol Capacitors. By adding the re- 
quired kva in C-D capacitors to the distribution system, you take 
advantage of available capacity already installed, without new feed- 
ers or sub-station equipment. Investigate at once this quick, low-cost 
means of gaining needed capacity. Your local C-D field engineers 
will be glad to answer questions. Write today to Cornell-Dubilier 
Electric Corporation, South Plainfield, ! 


3 typical Cornell-Dubilier 
extra quality features 


1. Stacking of sections is uniform. 


Sturdy steel tension bands equalize 
pressure throughout capacitor. 


\ 
.\Compact rigid end plates assure 
gniform pressure on stacked sections. 
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CLARE 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and industrial ! 


RESISTANCE 
Le 


5000 GMs. 









bs 





CLARE “CUSTOM-BUILT” RELAYS 


Can be depended on under most severe conditions of Temperature 
... Humidity... Atmospheric Pressure .. . Voltage... or Vibration 


tc Clare Type “C” d.c. Relay, like all Clare ““Custom-Built” Re. 
lays, has that unusual flexibility of design that permits the utility 
engineer to have the correct relay for the specific function required. 


By “‘custom-building” the Clare Type “C” Relay in this way, Clare as- 
sures exceptional service in spots where hard usage, long life and ab- 
solute dependability are of prime consideration. Severe conditions of 
temperature, humidity, atmospheric pressure, voltage and vibration 
are met by including in the relay construction the particular Clare fea- 
tures to meet them. 


The Clare Type “C” Relay can be “custom-built” to work perfectly 
under conditions that call for definite times for operation and release 
of the relay, high speed keying without contact chatter, marginal op- 
eration which may include close pick-up and drop-out values, the 
transfer and switching of high frequency circuits . . . and many others. 


Utilities have found the innumerable contact arrangements possible 
with the Clare Type “C” to be valuable. Some of the important uses 
to which these relays have been put include: 


@ Use in automatic substations to initiate and control equip- 
ment. 

@ Use in power stations, especially steam plants, where 
boiler combustion control devices regulate proper re- 
lationship between fuel feed, water and steam pressure. 

@ Use as pressure recording systems for indicator and alarm 
circuits. 

@ Use for sequence control and interlocking operations. 


Pictured and described here are some of the special Clare construction 
features that make it possible for Clare Relays to so effectively reduce 
overall relay cost, simplify installation and insure better and more 
dependable performance. 


Clare engineers are ready at all times to assist in developing a relay 
“custom-built” to your exact requirements. Send for the Clare catalog 
and data book. C. P. Clare & Co., 4719 West Sunnyside Avenue, Chi- 
cago (30), Illinois. Sales engineers in all principal cities. Cable a¢- 
dress: CLARELAY. 


RELAY: 






ELECTRICAL WORLD @ August /9.}! 









It’s not diameter alone that counts. Select guy strand by BREAKING 
STRENGTH and LIFE for the job the guy must do. 

With Copperweld you don’t need to buy oversized guy strand as a 
protection against later loss of strength caused by rust. Copperweld won't 
rust; its original high strength is permanent. 

You save when you buy smaller diameters and fewer pounds of non- 
rusting Copperweld—and you save, too, by avoiding costly replacements 


of rusted strand. 


COPPERWELD STEEL COMPANY :- ctassrorr, PA. 
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POLES SCARCER 
WEAN SW ab 


OSMOPLASTIC 


When you read about the Army switching back 










from wood to steel ammunition cases, you realize 


just how critical the pole situation is today. 





It seems wisdom then to utilize every possible 













means of conserving and lengthening the life of 
your standing poles. OSMOPLASTIC fills this 
need perfectly. Important, too, it is easily and 
simply applied as poles are inspected. Today, 
more than a hundred of the nation’s leading 
utilities include OSMOPLASTIC ground line 
treatment as a part of their maintenance rou- 
tine. Simplified record systems are avail 

able to expedite and control the work 


Write for the facts. 





' “ 
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be 3 i * 
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4 _— 
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; is a 


MAKE INSPECTION TIME, PROTECTION TIME WITH 


OSMOPLASTIC 


a ae Pending é 
OSMOSE WOOD PRESERVING COMPANY OF AMERICA, INC 
Zh . GENERAL OFFICES: BUFFALO 12, N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
NEW YORK 7,N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4, ILL. 
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How would you use these 
3 industrial electronic servants? 


Uy UNITED CINEPHONE CORPORATION, of Torrington, Conn., 
has developed three simple electronic devices that almost every 
industrial plant can — and some day will — use to advantage 






The Sun-Switch turns factory or Electronic Timer: The United Cine- Electronic Switch: For reliable 
office lights off or on automatically phone electronic timer accurately switching where a tiny current can 
when outdoor light rises or falls, time-controls operations of machine replace heavy currents or mechanical 
avoiding poor work caused by bad tools, molding presses, ovens, elec- devices. Only 3/1,000,000 ampere 

ack visibility or eye fatigue. tronic heaters, photographic printing, will actuate the electron tube which 


lize 


ible 
2 of 
this 
and 


lay, 





It can also be used to switch on or 
off aircraft beacons, and outdoor 
lighting of all kinds. 


What Is It? The “Sun-Switch” is a 
phototube device, in which a change 
of light is used to op- 
erate a magnetic 
switch. The tubes are: 
an RCA type 930 
phototube followed by 
an RCA6SJ7 detector- 
amplifier and an RCA 
6SN7-GT amplifier. 





etc. Two or more timers can be con- 
nected to provide automatic se- 
quences. Time interval is adjustable 
from 0.05 to 100 seconds. Avoids hu- 
man error. Easy to 
set; wide range; no 
resetting needed; 
hundreds of thou- 
sands of operations 
with virtually no 
maintenance. 





POWER 


D.C. STORAGE 
ree 


CHARGING CYCLE 









operates the relay. 


The small current replaces heavy 
currents required in some chemical 
processes or machine or gauging 
operations where a relay is actuated 
directly. Excellent for floatless control 
of liquid levels, pressureless limit- 
switching, and to replace clumsy, 
slow, leverage sys- 
tems. Operates up to 
800 times per minute; 
has exceptionally 
long life and low 
maintenance. Widely 
used in industry, 


‘ on 
\ PHOTO TUBE CAPACITOR | “WO CONTROL 
ae - 
ine 2 Le : se => -() ; ADJUSTABLE DISCHARGING = RESISTOR TUBE MINUTE SIGNAL ppameraiee 
ee _S cLoup ) ae ae ‘ 
on. il le dace Da i a ad TO CONTROL 
LIGHT 
ail. Q —+|ie' TIMING CYCLE \ MAGNETIC TO CONTROL 
AMPLIFIER 110 VOLT U RELAY CIRCUIT 
wes ator How It Works: An RCA 6J5 amplifier 
ork. tube is used. It first acts as a rectifier, 


How It Works: When sufficient light 
strikes the phototube, its output, am- 
plified by the following tubes, operates 
a Magnetic relay which turns off the 
lights. When the light striking the 
phototube decreases to a preset level, 
the lights are switched on again. The 
light-level range is adjustable. 


supplying d-c to a storage capacitor. 
When the time interval is “initiated” 
by the initiating switch, the stored en- 
ergy is dissipated through an adjust- 
able resistor. When the voltage across 
the storage capacitor thus drops to a 
preselected value, the tube supplies cur- 
rent to operate a sensitive magnetic 
relay. 


How It Works: A tiny current flowing 
through the external circuit and 
through a very high resistance (1 mil- 
lion ohms or more) develops enough 
voltage across the resistance to con- 
trol the current flow through an RCA 
6J5 detector-amplifier tube. The tube 
current operates a magnetic relay, 
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The magic brain that powers these devices is in each case an RCA Electron Tube 
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Have you a problem? 


Industrial electronics, already widely accepted, is destined 
to play a giant’s role tomorrow. If you suspect that meas- 
uring, counting, weighing, sorting, controlling, heating, or 
some other mechanical or manual operation in your plant ¢ 
can be more accurately, efficiently, or profitably per- - > 
formed “the electronic way,” you are probably right. Why f/ > 
not write to us, stating your problem, so we can refer you bd 3 
to the equipment manufacturer best fitted to serve you? Vf _ 

Meantime we will gladly mail you our 32-page, illus- 
* Camden, N. J. 
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trated, free booklet “Electrons in Action at RCA,” if you 
will write to RCA, Commercial Engineering Section, 651 
South 5th St., Harrison, N. J. 


The Magic Brain of all electronic equipment is a Tube 
“ ate the fountain-head of modern Tube development 
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BUY MORE WAR BONDS 
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62-6331-8 
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Did you say “Load Drop’? 


It’s no joke till you find the remedy 


With some war contracts already being cancelled, we can _ electricity . . . for light, refrigeration, power and cooking, 
understand what total change-over to peace will mean. But 
we've gotten busy and found the answer—right under our 


We’re Pre-Selling Them for You 


' 
“JT’S postwar problem number one for any power company. | economy and convenience of bringing in only one fue... 


noses. We've listed all commercial cooking and baking pros- | Hotpoint-Edison advertising is constantly reaching thos 
pects, and many of them are all set to install electric cooking | commercial cooking prospects of yours, in their own tui 
just as fast as equipment for civilian use becomes available.” | magazines—showing them electric cooking’s many adv 


Look Over Your Commercial Cooking Prospects tages, such as compactness, efficiency, cooler kitchen, bets 


; ; ventilation and general all around excellence. 
You may be surprised how receptive they are to the idea of 6 


electric cooking. Many, such as hotels, restaurants, bakeries, Some Equipment Now Available 
hospitals and schools, are tired of patching up out-moded 
equipment and are right in the mood for modernizing just 
as soon as it is possible to do so. 

They are already your customers for light, refrigeration and 
power. Adding electric cooking will be very advantageous to 
them as well as to you. Edison General Electric Appliance Co., Inc. 

And if a concern is planning a new building, suggest the 5618 W. Taylor Street, Chicago 44, Illinois 


Government regulations now permit the manufacture of! 
limited quantity of equipment for essential civilian use. Thos 
whose present equipment is inadequate or beyond repair shoul 
consult the local Hotpoint-Edison distributor or write tou 


THE KITCHENS 
OF TOMORROW 
WILL BE 
ALL-ELECTRIC 


OLDEST AND LARGES! 

MANUFACTURERS OF 

ELECTRIC COOKING 
EQUIPMENT 










COMMERCIAL ELECTRIC COOKING EQUIPMENT 


RANGES » BAKE OVENS - ROASTING OVENS 
DEEP FAT FRY KETTLES + BROILERS + GRIDDLES 




















the Bushel™ 


meet the wartime demand for the mass production 
berefameduartz crystals having highly precise electrical char- 
| eristics, our engineers designed this special high- 
red automatic lapping machine, known as the Q-Lap. 
sults: Fast rough grinding of single crystals up to 
‘ thick; parallel grinding of blanks with respect to 
erence surface to within .0002”; rapid grinding of 
ecial angle blanks to within 2 minutes of arc; excel- 
at surface despite rapid grinding. 

he Q-Lap and the X-ray Quartz Crystal Analysis 
pparatus, both developments of North American 
hilips, are described in the booklet “How Quartz 
ystals Are Manufactured.” Write for it today. 














GEST f FREE booklet! 
5 OF | 


ING Reg. U. S. Pet. OF. 
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100E, CO ELECTRONIC PRODUCTS by 


Behind the North American Philips Company is a 
team of outstanding electronic engineers, headed by 
one of America’s leading physicists, and coached by a 
group with world-wide experience resulting from fifty 
years of research and development. Today, we work for 
Victory; tomorrow, our aim will be to serve industry. 


Noretco Propucts: Quartz Oscillator Plates; Amplifier, 
Transmitting, Rectifier and Cathode Ray Tubes; Searchray 
(X-ray) Apparatus, X-ray Diffraction Apparatus; Medical 
X-ray Equipment, Tubes and Accessories; Electronic Measur- 
ing Instruments; Direct Reading Frequency Meters; High 
Frequency Heating Equipment; Tungsten and Molybdenum 
products; Fine Wire; Diamond Dies. When in New York, be 
sure to visit our Industrial Electronics Showroom. 


North American Philips Co., Inc. 

100 East 42nd Street, New York 17, N. Y. 

Gentlemen: 

Kindly mail a free copy of the booklet, “How Quartz 
Crystals Are Manufactured” to: 






—— 


= 


Name 
Title. 











DRTH AMERICAN PHILIPS COMPANY, INC. 


Executive Offices: 100 East 42nd Street, New York 17, N. Y. 
Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. 
(Metalix Division); Lewiston, Maine (Elmet Division) 
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When peace comes, we'll be ready very soon to supply Chromel resistance wire for 
everyday needs. We have no “conversion problem”, as to production. 
Chromel, for the war, has been produced with the same equipment as for peace. 
So, at war's end, the problem is no more than changing our shipping 
addresses from Uncle Sam, to Main Street. An additional domestic heating load 
will soon thereafter come onto your lines. By this time, you likely 
know that Chromel is a good alloy for heating elements and cold resistors. For 
such jobs, you can specify and recommend Chromel, with confidence. 

(We'll be glad to send you Catalog-M.) 













RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 
Chromel-A .. . . . 650 Ohms 510 Ohms 
Chromel-C se. be. 6. ae 530 Ohms 
Chromel-D o « ow « ae eee: | 1 ae 
ear 231 Ohms 






HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGA 
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ey're Trouble-FREE 


DISCONNECTS ~~“ 
built by ne 
PACIFIC ELECTRIC 


it” ee 

» e 
. 

Se? 
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ee . “ FJ as ee 
| ee 

TYPE BB-1 —- KE 4 SHOP 

00 to 1900 seape.., 7.5 to 34.5 : ; el ASSEMBLY 

v. inc.; an an amps., se A iia” 

re to 69 kv. inc. ponte in _— . a ee BY SKILLED 

pole units as single throw, double i Ta. 

eee or Segre ee ‘ te MEN WHO 

E.E. and N.E.M.A. Standards. ' Buy 


| ) WAR 
PRY- OFF : = — am BONDS 


TILITIES want disconnects that assure long You will appreciate the fast easy erection of these 
years of trouble-free operation. Pacific Electric switches—mounting holes are pro- 


That is why these disconnect switches built vided where most convenient. Heavy bases offer 
by Pacific Electric are so widely used. They are of perfect alignment at any operating position. 
heavy construction, the blades are two parallel Yes, here are disconnects that are giving long 
hard-drawn copper bars clamped against the hinge trouble-free service everywhere. You will like their 
ind contact-tongue by spring washers. For full interchangeable parts, stiff bases, spring washers 
onductivity and cool operation, high-pressure and other features which assure long life, high con- 
ibbed-contact surfaces are provided and the con- ductivity and low maintenance. 

' : : 2 s ; 

act and hinge terminal pad is cast in one piece © m Getter -* Gees 


with th 
e ae. 1015 Securities Bidg. 437 S. Hill St. 
Operation in summer or when covered with ice Seattle 1, Wash. Los Angeles 13, Calif. 


n winter is safe and easy because of the reliable J. E. Redmond Co. A. A. Marrs 
Pry-off safety latch. The pull of the switch hook 448 W. Madison St. 526 Dwight Bldg. 
locks the latch and exerts a prying action on the Phoenix, Ariz. Kansas City 6, Mo. 


ontact tongue. ‘Other Representatives in Principal Cities 


Pacific Electric Mf. TL 


5815 THIRD ST.,SAN FRANCISCO 24, CALIF. P.O. BOX 419, GARY, INDIANA 
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Through Your Insulator Manufacturer Only 
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| six hundred feet in the air and handling six. eighteen unit strings is a job for steady 
nerves and experience. 


But they're not worrying. and neither are the engineers who o.k.’d the B.T.C. yoke set that 
equalized all six strings. 


Supplying transmission line hardware calls for more than production facilities; it calls for a 
combined knowledge of your problem and metal working. 


We invite any problem in transmission line hardware. 







Transmission Line Hardware 


THE BREWER-TITCHENER CORPORATION 
CORTLAND, NEW YORK 
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TRANSFORMER COMPANY! 
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ENNSYLVANIA 
OUR FIFTEENTH ANNIVERSARY 

Gentlemen: 


During the fifteen years of our existence, we have built up an enviable 
reputation in the electrical industry. Capable engineers, operators and 
purchasers of transformers, in increasing numbers, are expressing their 
complete confidence in the abilities and integrity of our Organization 
and the high quality of our product, 


The trust placed in us by our customers made it possible for us to develop 
and build transformers as large as 30,000 KVA and as high in voltage as 
165,000; to produce the largest air cooled welding transformers in the 
Country; to manufacture some of the largest transformers for electric arc 
furnaces; to develop and build transformers with underload tap changers, 

and to generally cover the complete and entire line of power and distribution 
transformers. 


Accomplishments of such nature require a large and highly skilled organization 
and complete facilities, which we possess. These facilities, equipment and 
personnel are being continually improved and enlarged, thus enabling us to 
steadily broaden our field of operation. 


We will continue to adhere to the policy which made the success of the first 
fifteen years possible and which enables us to look to the future with complete 
confidence. 


We extend to you a cordial invitation to visit our well-appointed offices, 
our clean and well organized factories, and to meet the capable men and 
women in our Organization. We think you will find such a visit interesting 
and enjoyable. 


Sincerely yours, 


PENNSYLVANIA TRANSFORMER COMPANY 


Samuel Horelick, President 
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Announcing 


a Plan to Give America 


a 


Adequate Street Lighting | 


after the War 






. with safety and economy for the people 


... with good will and profit to the utilities : 





Good Street Lighting Guilds Good Will 
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The Opportunity 
















CE World War I automobile travel has shown a 
tartling increase. Car registration is up 350 per cent, 
ge mileage 200 per cent, and speed from 20 to 100 
cent. City streets have 
paved and broadened to 
the growing demands 
highly mobile popula- 
Yet most street light- 
today is just about 
re it was 20 to 30 
s ago! 


> minimize nighttime 
fatalities and prepare for 
aster, heavier-than-ever 
c that’s bound to come 
the war... street light- 
must be made adequate | 
e needs of the people. == 





his is your Opportunity to cement your relations with 
bublic .. . to give to the people without cost to your- 
he greatest gift at your command—safety after dark. 


The Program 


ginning in August and continuing monthly, The 
etand Traffic Safety Lighting Bureau will urge muni- 
1 officials, in full-page advertisements, to make ade- 
street lighting a definite part of their postwar plans. 





The rising tide of pub- 
licindignation over ‘‘mug- 
gings” and purse-snatch- 
ings; the increasing alarm 
over nighttime traffic acci- 
dents; and the growing 
problem of juvenile de- 
linquency will be cited to 
show these public officials 
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Good Street Lighting Guilds Good Will 


that the safety and well-being 
of the people cannot be neglect- 
ed any longer. 


Coincident with the beginning 
of this advertising campaign, 
educational material will be dis- 
tributed (either through utilities 
or through The Street and Traffic 
Safety Lighting Bureau) to muni- 
cipal officials. 


Mayors, city councilmen, su- 
perintendents of public works, 
postwar planning commissions, 
and all other key factors in muni- 
cipal government will be urged 
to take a sober view of street 
lighting modernization. 


They will be shown how to measure their needs; how 
to plan a postwar street lighting program that the tax- 
payers can afford; how to describe and explain this 
program to the people so that they will realize their 
best interests are being adequately served; and finally, 
how to keep the people enthusiastic about the continu- 
ing benefits of such a program. 


The experience of many progressive towns and cities 
has already proved that adequate street lighting, properly 
installed, saves lives, protects property, reduces crime 
... that it is worth far more than it costs. 


Once the people realize that adequate street lighting 
not only makes city streets safer at night, but also saves 
them as individuals many hundreds of dollars in insur- 
ance, property loss, damage suits, and hospital bills, 
there will be no question about paying for street lighting 
costs. 


As a utility, you stand to profit 
three ways from this new program: 


1, By sponsoring adequate street lighting you will build 
public good will. 


2. There is never any difficulty in securing sufficient funds 
for maintaining and servicing good street lighting. 


3. The increased use of street lighting will help you build 
load and increase your revenue. 


... And also remember that good street lighting has many 


collateral benefits. 


Plan now to tie in with this program and sponsor adequate street 
lighting in your territory. For further details and help in starting 
your program, write The Street Lighting Section, National Elec- 
trical Manufacturers Ass’n., 155 East 44th St., New York, N. Y. 
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_ From DREAM ¢o STEAM 


25-Year Vision of Ohio Electrical Pioneer 
Became Reality in New R. E. Burger Station 


On January 21, 1944, The Ohio Public 
Service Company officially started up and 
dedicated its new modern generating sta- 
tion at Dilles Bottom, Ohio, on the Ohio 
River. It was a momentous occasion for 
officials and engineers of OPS. A dream 
had come true. More than 20 years of fore- 
sight and planning had at last become a 
reality. No less an achievement was the 
excellent service rendered by the existing 
plants on the system during this long period 
of planning, and especially during the past 
few years, when the demand for electric 
power was greater than ever. 

Completion of the new station was a 
particularly significant climax for R. E. 
Burger, President of Cities Service Power & 
Light Company. Pioneering the idea of 
building a central station on the site, he 
saw his vision and judgment vindicated as 






Three B&W Type E Pulverizers serve each of the Stirling Boilers, 


the steam throttle was opened for the first 
time and the 62,500-Kw turbo-generator 
began to hum in the plant appropriately 
named in his honor. It was a proud day, 
too, for the men who had surmounted a 
long chain of wartime obstacles in con- 
structing the plant that, according to OPS 
President, T. O. Kennedy, “guarantees 
ample electricity for all war manufacturing 
needs in our territory. After the war, it 
insures all persons on our Company’s lines 
an abundance of power enabling them to 
make full use of the many electrical ser- 
vants—the labor-saving devices they will 
be able to obtain”. 

Babcock & Wilcox, in saluting this OPS 
achievement, is proud to have had a 
part in it by furnishing the power behind 
the power — the steam-generating equip- 
ment, 
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.a500 Million KWH. 


Success Story 


Two Stirling Boilers supply the steam needed at 
R. E. Burger Station to generate an annual power 
output of 500 million kwh. Each boiler has a 
capacity of 350,000 ib. of steam per hr. The two 
boilers supply the steam needed by the 62,500 kw. 


| BABCOCK E 


Me Tes eee New York 6, N. Y. 
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A.C. VOLTS 


wae. wy Roller-Smith Co BeTwienem, Pa USA. 
TYPE A wo. 186975 
OrTMOUT EXTERNAL ML TOUIER 1%)  enTe CxTE eS aT OER 





BUY MORE 
%*% WAR BO\N) 


ROLLER-SMITH SWITCHBOARD INSTRUMENT 


OTHER R-S$ INSTRUMENTS In both d-c and a-c switchboard instruments, Roller-Smit! 


Panel and portable instruments of practically every concentrated on a moving system that will guarantee long-ti 


standard size, shape, capacity, type and style are | accuracy and freedom from trouble. Fine grained hardened 


included in the R-S line of electrical instruments. polished steel pivots rotate in carefully selected jewel bearing 
Shown here are (right) es z pipet fis 

a Springs are phosphor-bronze, well aged to minimize zero shill 
A. S. A. type 3.5" micro- 


ammeter and (left) porta lhe rugged bridge construction assures permanent alignmes' 
ble circuit tester. all parts and helps maintain calibration. 


This careful construction of the mechanism, coupled wi! 
best of materials and workmanship plus more than 40 yeas 
experience in the design and manufacture of precision elect! 
instruments all add up to an assurance of accuracy and depeni#! 
performance. For complete information, with list of ranges 


monly supplied, write for Catalog 4220. 


ROLLER-SMITH ccrscenew, oc 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 





Sales Representatives 
In all Principal Cities STANDARD AND PRECISION ELECTRICAL INSTRUMENTS OF EVERY 


ty! 
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materials obtainable 


44 


says *Romey 


“Our stock piles are limited by wartime scarcity.” 
says Romey, “but we’re still using most of the standard 
materials for insulating and covering our wire and cable 
products. ; 


7 


“Our customers know that if types of insulation and 
covering are not available to meet exact specifications, 
we'll provide other materials that will do the job to their 
complete satisfaction. 


“Send us your inquiries.” 
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FLUORESCENT FIXTURE 
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Engineering Society 


HOWARD M. SHARP 


President 
Illuminating 


C. A. CARPENTER 


Electrical Engineer 


Graham, Anderson, 
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Probst & White 









ALLAN E. PARKER, Ph.D. 
Professor of Physics 
Worcester Polytechnical 

Institute 


LURELLE GUILD 


Consultant on 
Product Design 
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SUBMIT A WINNING DESIGN 


For the best designs of a commercial shielde 
fixture employing four 40-watt fluorescent lamp 


ou don’t have to be a top-flight engineer or even a skilled 

draftsman to enter this competition sponsored 
Sylvania. Mechanical drawing is not necessary to win. Why 
our distinguished panel of judges will look for will be ney 
and practical ideas for the improvement of fluorescent fixture 
— the kind of ideas that you have gathered by actual experienc 
in the field. Here is your chance to make an important cop 
tribution to the relighting of peacetime America. Mail coupon 
for your entry blank today. 


IT’S EASY TO COMPETE 


NOTE: Following is a digest of the rules. To obfain complete rules, write o 

mail coupon. 

@ tre Sylvania Competition is open to anyone con 
nected with the lighting division of a public utility - 
either private or government owned. An entrant may 
submit more than one design, but is eligible to wi 
only one award. 


Sl Entry blanks must be postmarked before midnight, 
October 1, 1944, and sent to Sylvania, Salem, Mos. 


S All designs must be postmarked before Dec. 1, 1944 
No drawings will be returned. 


& Sylvania will reserve, until March 1, 1945, the option 
to purchase any design or feature of any desig 
submitted at an equitable price established by 
Sylvania. 

All specified components in designs submitted mus 
be acceptable to Underwriters’ Laboratories or stand 
ard safety codes. 

No entries which exactly duplicate existing fixture 
will be eligible for a prize. 














Designs must include ballasts with power-factor co 
rection. 


Sketches submitted do not have to be masterpieté 
of draftsmanship, but should include dimensions art 
essential design and construction features. A lett 
describing and explaining the design should accor 
pany each drawing. 
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JPEN TO UTILITY LIGHTING PEOPL 


"5 , The Leading Manufacturer of Fixtures 
STED ENTRY v 


in the Fluorescent Field 
is is a simple drawing of ‘the gis taita 201S commercial fixture. If will give 
you an ideo of the type of drawing that should be submitted. 


Feaths oF s0tino TT 


APPEARANCE of the fixture shall be pleasing, its merits in this 
regard being at the sits discretion of the judges. Designers ELE F | R | F P i t 1 U F 1$ | N F p 


should specify type and color of finish. SALEM. MASSACHUSETTS 


INSTALLATION FLEXIBILITY — \t must be easily installed and 
designed to be attached to the average existing outlet. The 
fixture may be designed either for pendant or for surface 
mounting but preference will be given to one which may be 


installed koth pendant and surface. 
SYLVANIA ELECTRIC PRODUCTS INC., Boston St., Salem, Mass. 
MAINTENANCE features to facilitate replacement of lamps 


: ; : : This is to notify you that I propose to submit 
and cleaning of fixture will be given careful consideration. aly ify ¥ on & ae 


entry to the Fluorescent Fixture Design Competition, 
sponsored by your company. I understand that my 
design must be mailed before December 1, 1944, to 
cualify for judging. Please send complete rules and 
official entry blank. 


SHIELDING should be so designed that no lamp is exposed to 
view between a horizontal plane through the upper surface 
of the topmost lamp and a point 45° below that horizontal. 
Unless otherwise stated by the designer, the judges will 
assume that the following transmission efficiencies apply to 
shielding media: louvers 70%, plastic 75%, glass 80%. All 
shielding media will be assumed to conceal adequately the 
lioht source with acceptable brightness factors. 


Name__ 
Position 
Public Utility 
Address. 


EFFICIENCY of not less than 50% should be designed into all City—_________— 


fixtures submitted. This means that the light output of the 
fixture shall not be less than 50% of the total output of 
bare lamps. A fixture with a demonstrable efficiency of more 
1 50% shall be considered superior to one of lower effi- 
cy, all other factors being equal. At least 15% of total 
‘lux shall be cbove the horizontal. & a i te ae el ee 


Commerts or Questions___ 
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HOUSANDS of men in industry, commerce and 
, eae are looking forward hopefully to 
the advantages helicopters will bring in the 
years that lie ahead. 
Today Kellett’s plants are not only helping to 
speed the production of famous fighters and 
bombers . . . their expanding engineering staff 
is also engaged in HELICOPTER development 
for the armed services. 


How rapidly helicopters can be made ready for 


wide use, no one can foretell now. But it is the 
belief of the Kellett organization that the in- 
herent ability of helicopters to take off and land 
without forward flight—to fly speedily, or to 
hover in mid-air—will save time and money in 
the patrolling and inspecting of forests, ranches, 
electric power lines and oil pipe lines; in the 
spraying and dusting of crops, and many more 
civilian services. Kellett Aircraft Corporation, 


Upper Darby (Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPAN! 


19, 194 
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WIDE-RANGE 
WUDIO FREQUENCY . 
METER 


306-A 





10 Cycles to 50,000 Cycles 


A BASIC INSTRUMENT IN LAB- 


ORATORY yy) URW ASa Ve Ta @ Checks calibration of beat frequency oscillators 01 


other generators. 





@ Indicates beat note frequency produced by a standard high 
frequency oscillator and a radio transmitter. 

@ Used extensively with recorders in crystal labora- receiver for checking transmitters at distant points. 
tories for checking crystal characteristics. 


@ Used with special generator as a highly accurate 
@ Used with an accurate crystal oscillator and radio tachometer for indicating or recording rotational speeds. 


DESIGN AND OPERATING ADVANTAGES: 





Quick, accurate, direct reading. Has six-inch indicating meter with ten scales respectively calibrated for 50, 100, 
200, 500, 1,000, 2,000, 5,000, 10,000, 20,000, and 50,000 cycles. 


. ,° a = . ° - 
Limiting circuit makes readings independent of input voltage over a range of several hundred to one. 


Self-contained regulated power supply compensates for changes in line voltage. Operated 
£ I PP!) I £ £ I 
from 110 volts, 50 to 60 cycles. 


Wave form errors practically eliminated by unique circuit. 
Operates recording meter directly—with no additional amplifier. 


Accurate to within 2% of full scale. 


Please Note Deliveries are sub- 


ject to the regulations of WPB BUY 

Limitation Order No. 265. MORE 
WAR 
BONDS 





iMES a ame ae 


containing complete description and speci- 
fications. Address Engineering Equipment 
Department, Radio Corporation of America, 


Camden, New Jersey. RCA VICTOR DIVISION + CAMDEN, N. J. 
LEADS THE WAY..In Radio..Television.'. Tubes.. Phonographs..Records.. Electronics 













2. Shown above, Mica’s new “3 mil” bias cut 
cambric tape, for wound insulation where space- 
saving is an important factor. Particularly adapted 

ee Pee. 5 ; mee fe-tz7egularly shaped conductors and available in 
= =a = Pe ; ee : B&seerificd widths, either yellow or black. 











=! 


nae 
3. Punched end washers for clectrory % 
densers de of paper base T-A #ETEEH 


No. 6020 and faced with Neoprene. = 
Punching is 3/8" thick and 7/16" wide, 
with center-drilled hole 1/8’’ in diameter. 
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Elevated operating temperatures... greater 
speeds... higher frequencies ...compactness of 
the new functional designs—all mark the trend 
in re-designing postwar products for civilian use. 
And all point clearly to the need for ‘“‘made-to- 
measure”’ insulations, which combine the surety 
of time-tested materials with precision fabrica- 
tion of intricate insulating parts. 


Mica Insulator Company brings to this prob- 
lem a single supply source of diversified ma- 
terials and an undivided responsibility for their 
fabrication. With strategically located fabrica- 


tion facilities and nation-wide distribution of 
LAMICOID plastic laminates—EMPIRE varnished 
cloths and tapes—MICA and MICANITE—we are 
equipped and conditioned by half a hundred 
years of insulation experience to offer a quick, 
dependable and complete source cf highly spe- 
cialized insulating materials and products. 


Designers and manufacturers of electrical 
and electronic equipment cf all kinds are invited 
to enlist this service—without obligation—in 
the solution of insulation problems—present 
or projected. 


1. A specially designed oval insulating tube made for 
interpole coils of a submarine blower motor. One of 
many unusual applications of Supermicanite—an ex- 
clusive Mica Insulator Company product. 


BRANCH OFFICES 


FABRICATORS 





Mica Insulator Company, 200 Varick Street, New York 14,N. Y. « Insulating 

Fabricators, Inc., 12 East 12th Street, New York 3, N. Y. + Insulating 

Fabricators of New England, Inc., 22 Elkins Street, South Boston 27, Mass. 

Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago 51, Illinois 
The Kirby Company, 13,000 Athens Avenue, Cleveland 7, Ohio 


OMPANY 


14, WN. Y. 


icago: 600 West Van Buren Street + Cleveland: 1276 West 3rd Street 
Detroit: Book Building + Cincinnati: 3403 Hazelwood Avenue 


West Coast Representatives: 
THE TRIANGLE PACIFIC COMPANY 
n Francisco: 1045 Bryant Street + Los Angeles: 340 Azusa Street 
Seattle: 95 Connecticut Street 


SULATOR 


200 VARICK STREET, NEW YORK 
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In 1940 the Army brought one of its 
toughest communications problems 
to Bell Telephone Laboratories and 
Western Electric. 


A new radio was wanted for the 
Armored Forces—a multi-frequency 
set—in effect a radio switchboard to 
inter-connect tanks, scout cars, com- 
mand cars, artillery units, anti-tank 
vehicles. It must withstand unholy 
pounding, deliver messages clearly 
through “boiler factory” din. 





Normally, producing a model of 
such a complex set would take a year. 
In three months it was ready —an FM 
set operating on 80 crystal-controlled 
channels, any 10 selected instantly 
by push buttons. It was tested— 


64 





Electrical Weapons by the Maker of Bell Telephone; 


No. 1 of a series: for the Armored Forces 


The Radio that helped revolutionize 
our tank tactics 


accepted—ordered in quantity. 

Production problems were many. 
But Western Electric’s long experi- 
ence—in making intricate Bell Tele- 
phone apparatus — helped find the 
answers promptly. 

Ifuge numbers of tank transmit- 
ters and receivers have been deliv- 
ered by Western Electric and its 
subcontractors, Belmont, Delco, 
Farnsworth and Philco. Providing 


(e% 
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Western Elecfric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 




















closer control through instant con 
munications. this radio led to revoli: 
tionary changes in tank tactics- 
enabling Armored Forces to strike 
faster, more efficiently. 

This contribution to the war § 
only one of many made by Wester 
Electric —the nation’s largest pr 
ducer of electronic and commun 
tions equipment. 


Keep on buying War Bonds! 











OVALEYE 


THIMBLEYE 


= REGULAR OR 
idee ——a_p 


Oo NEVER-CREEP POINT 
ee ———— ae 


——_ 


Oliver Anchor Rods are made in sizes and types for 
use with all varieties of expanding and cone anchors, 
and some screw anchors. 


Sizes of Oliver Anchor Rods are: diameters, 1% inch 1 ten Wa aaah 


to 114 inches; lengths 5 to 10 feet. All are of drop 2 copy of the Gliver Cat- 


forged steel, heavily galvanized. aa. ae ca toe 


The thimbleye, twineye and tripleye construction 
protects the strand, makes thimbles unnecessary and 
simplifies erection. Flat top aids driving. 


SOUTH TENTH AND MURIEL STREETS - PITTSBURGH, PENNSYLVANIA 
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~Scovill Tube News 





Vol. 2 SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. Nos 


New Booklet Tells How 
To Get Most Out Of Tubes 





Scovill’s “Condenser Tube 
Booklet” has important facts 
for operators of condensers 
and heat exchangers 


Here are 56 pages of useful informa- 
tion on many of the important factors 
relating to condenser and heat exchanger 
tubes. Among the subjects covered are: 


Tube Corrosion: types (with char- 
acteristic specimens illustrated in 
natural color), causes and methods of 
protection 


Selection of Tube Material 


Composition and Properties of Tube 
Alloys and Common Metals 


Installation Methods 
Specifications 
Methods of Production 


Also included are discussions of the 
extrusion process and the hot piercing 
process, and such useful data tables as 
those on gauge sizes, conversion factors, 
formulas and physical constants, etc. 











THIS IS NUMBER TWELVEin a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


Oe eT AR AE oF oO RO 


Service in Manuals...Service in Metals...Service in Men 






















THIS BOOKLET ILLUSTRATES 
1 OF 3 SCOVILL SERVICES 


Scovill considers that its responsi- 
bility to power plant operators, em- 
braces not only tube manufacturing, 
but also information and service. In- 
formation such as is found in the new 
“Condenser Tube Booklet” is part of 
Scovill’s Service in Manuals. A 
second service is Service in Metals, 
which includes the development of new 
or improved tube alloys and the analy- 
sis of problems arising from tubes in 
service. The third Scovill service, 
Service in Men, makes Scovill’s tech- 
nical experience available through in- 
dividual recommendations for specific 
requirements — helping you obtain max- 
imum efficiency from your condenser or 
heat exchanger tube installations. 

Scovill Manufacturing Company, 24 
Mill Street, Waterbury 91, Conn. 
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MANUFACTORING ComPaRT | 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 
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Atlanta—J. P. Pardiny 
491 Terrace Ave. NE 
Atlanta, Georgia 
Tel.—DE-4094 

Boston—G. S. Fobes 
Room No. $15 
89 Broad Street 
Boston 10, Mass. 
Tel.—Hubbard 1866 


Chicago—E. G. Koehler 
Corning Glass Works 
Merchandise Mart 
Chicago $4, Illinois 
Tel.—Delaware 6600 


Cleveland—P. C. Saxton 
20913 Morewood Parkway 
Cleveland 16, Ohio 
Tel.—Edison 0918 


. Dallas—J. F. Echternach 
619 N. Lancaster Avenue 
Dallas 8, Texas 
Tel.—9-5 364 


Los Angeles—M. G. van Auken 
656 S. Los Angeles St. 
Room No. 601 
Los Angeles 14, Calif. 
Tel.—Vandike 0514 


New York City—C. L. Ellis 
F. A. Filla (export) 
Corning Glass Works 
718 Fifth Avenue 
New York 19, New York 
Tel.—Circle 6-8224 

San Francisco—S. A. Baker 
L. M. Ryerson 
278 Post Street 
Room No. 404 
San Francisco 8, Calif. 
Tel.—Garfield 6150-6151 


Seattle—E. R. Wadlington 
403 Lowman Building 
Seattle 4, Washington 
Phone—Elliott 8236 


Toronto—H. T. Wharton 
21 Belvedere Boulevard 
Kingsway, Toronto 9 
Ontario, Canada 

Tel.—Lyndhurst 4238 












s Near as Your Phone 


e Assistance of Corning Lighting Representatives for 
e Solution of your Illuminating Glassware Problems 











om Boston to Los Angeles . . . Toronto to Dallas . . . wherever you are located 







. there is a Cornine Lighting Representative close at hand. Phone or write 








m if you have a lighting glassware problem. 








Back of him is all of Cornina’s “know-how” in engineered lighting applications 








. the experience acquired in prominent installations where Corninc Glassware 








increased the efficiency of workers in industry and commerce. 








Send for a copy of Cornine Lighting Data Catalog with complete information 
















| CORNING Flur-o-guide* Lenses and Panels and illustrating typical installations. 









rite Lighting Sales Dept., EW-8,Corninc Giass Works, Corning, N. Y. 












*Flur-o-guides . . . Lens and Panels that are engineered to guide 
fluorescent light to the areas where it’s needed, without eye fatigue. 








“CORNING?” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N.Y. 
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10 FEATURES ~ SUPER-LAG 
in the design of the ant development in 
FUSE-CASE help the FUSE-LINK 
make it possible. completes the job. 
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Janly one blown fuse on 
) 
ur Trimmer after we 
walled BUSS Super-Lag” 


Ss MR. FRANK MILLER, CHIEF ELECTRICIAN 


STRATHMORE PAPER COMPANY 


WEST SPRINGFIELD AND WORONOCO, MASSACHUSETTS 


HERE ARE THE FACTS —‘“‘In June, 1937, we installed a paper trimming 
machine which is powered by a 7% horsepower, 440 volt, 3 phase motor. Almost 
immediately, we had trouble with fuses blowing when we started the machine. 


“Then we installed BUSS Super-Lag fuses—and in seven years we have had 
only one blow to date. That proved to me the value of time-lag in fuses. Since then 
we have gone 100% to BUSS fuses in our 2 plants each at West Springfield 
and at Woronoco—and our fuse blows have been reduced by at least 30%.” 


In the Strathmore Paper Company plants, 
Buss Super-Lag fuses have again proven 
their ability to withstand harmless surges 
when motors are started under heavy load— 
without over-fusing the circuit. With these 
fuses, you can eliminate many needless 
shutdowns— yet have adequate protection. 

Buss fuses require no maintenance or 
periodic inspection. They don’t open need- 
lessly. If one opens, you can be sure some 
condition needs correction. When one opens, 
it requires less than 45 seconds to renew 
with an inexpensive link. 

Here is Why BUSS Fuses Greatly 

Reduce or Entirely Prevent Needless Blows 

The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and 
it is so designed that vibration or heavy 


overloads or the constant heating and cool- 
ing of the fuse will not permit poor contact 
to develop. Thus excessive heating, which 
causes fuses to blow needlessly, is prevented. 

The fuse link used is the famous “‘BUSS 
Super-Lag.” It has lag-plates attached to 
it. These give a long time-lag so that un- 
usually heavy starting current or other 
harmless overloads will seldom cause the 
to blow. 


How to solve the “shutdown” problem 


Pass the word along that all purchase 
records dealing with circuit protective de- 
vices should be immediately changed to call 
for BUSS Super-Lag Renewable fuses. 
Then, as fuses are replaced or new installa- 
tions made, your plant will automatically 
get the benefit of the carefree, trouble-proof 
protéction that BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO. « University at Jefferson, St. Louis 7, Mo. 
Division McGraw Electric Company 


SUPER-LAG FUSES 


SOLD THROUGH WHOLESALERS 
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That's a phrase we're borrowing from the 
“Help Wanted” columns, for it certainly applies 
to Bethlehem’s new serving tool . . . a tool so 
easy to use that any lineman can learn to handle 
it in a few minutes’ time. 

As the illustration shows, the device makes 
possible a neat, tremendously strong serve by 
means of the dead-end coil method. Using a 
10-foot coil of 1l-gage bethanized dead-end 
wire, the lineman hooks one end in place on the 
strand; then, engaging the wire between the 
fingers of the serving tool, he wraps it solidly 
in place with a simple rotary motion. Exhaustive 
tests have proved conclusively that*the serve 
holds beyond the useful strength of the strand. 

After a little practice, the lineman can make 
his serve in about the time required to attach 
conventional clamps. Besides, this serve is con- 
siderably more economical than the clamp 
method, for a coil of the necessary wire costs 





le 






















less than even a single inexpensive clam 

The serving-tool technique is 
recommended for use with bethanized strani 
and wire—manufactured by Bethlehem 
Company. One reason is that the highly ductile 
uniform bethanized coating (almost 100 per cea 
pure zinc, applied electrolytically) is not ds 
placed to any harmful extent by the operatic 
of the serving tool. Moreover, when bethanized 
strand and dead-end wire are used, there is n0 
question about the holding power of the serve. 

Write for more details—or, better still, ast 
the nearest Bethlehem representative to explait 
this simple, effective technique. 
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TWO WAYS TO SIMPLIFY 
LINE PROTECTION 


= 


Your Westinghouse distributor offers 
two important helps in solving line pro- 
tection problems. 

First: Aconvenient stock of Westinghouse 
Type EA Primary Fuse Cutouts for pro- 
tecting distribution transformer windings. 

Second: The distributor’s own “how-to- 
do-it” ability, combining knowledgedrawn 
from Westinghouse switchgear head- 
quarters, with wide, practical experience 
in applying protective equipment. 

Type EA Cutouts provide a positive drop- 
out action which means that faults are 
completely cleared . . . equipment posi- 
tively protected in case of short circuit. 
Cutout door with blown fuse link is re- 
movable and replaceable entirely by hook- 
stick, completely safeguarding linemen. 

Your Westinghouse distributor can sup- 
ply EA Cutouts in either drop-out or non- 
drop-out styles, or with substitute discon- 
nect blades for converting cutouts into dis- 
connect switches. Call on him for prompt, 


competent help and recommendations. 
J-90512 


USE THIS BOOK... 


to save time in selection 
... ordering... application 


The Westinghouse Distribution Apparatus 
Digest is distributed at regular intervals by 
Westinghouse distributors. It contains complete 
specification and application data on porcelain 
insulators, lightning arresters, cutouts, power 
fuses, transformers, capacitors, voltage regu- 
lators, meters, instruments, circuit breakers 


p and lighting. 


Ask your Westinghouse distributor for a copy 
. « « he’ll be glad to supply you and put you on 
his mailing list for future issues. Westinghouse 
Electric & Mfg. Co., E. Pittsburgh, Pa., Dept. 7-N; 


ie 
estin house CH SEE YOUR WESTINGHOUSE DISTRIBUTOR FIRST! 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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The first postwar years present a tremendous 
task to electric utilities in building up their 
domestic load. When this time comes, Kelvinator 
will be ready with more than a new line of 
Refrigerators, Home Freezers, Electric Ranges 
and Electric Water Heaters! 


Full details must await the proper time, but this 
much can be said—Kelvinator’s postwar utility 
program will encompass long-range merchan- 
dising plans designed to help electric utilities get 
postwar load builders into user’s homes where they 


will “up” current consumption on domestic lines. 
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DIVISION GF NASH-KELVINATOR CORPORATION 
Corooretion, Propeller Kenesha © Milwavkee .+ DETROIT -» Grand Rapids © Lansing 
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20. The Pinco patented cam and gear finishing machine 
easily handles this No. 1125 one-piece 45 KV insulator. In 
the operation shown the operator is removing excess trim- 
mings with compressed air. This machine was especially 
developed by Pinco to maintain strict accuracy in volume 
production. 


21. “Green finishing’ a No. 1060 
Suspension Insulator. This involves 
removing the flash line left by the hot 
press plunger. The insulator is next 
taken to the dry room where much of 
the moisture is “cured’’ out of the 
insulator. 


What's behind 


PINCO 


INSULATORS 
* 













Nowhere in the manufacture of an insulator does skilled » 
manship play a more important part than in the finishing oper 
This advertisement, the fourth in a series showing how ing 
are made by the wet plastic process, reveals some of the o 
important in the production of insulators which will perform py 
on the line. In the wet plastic process all these and 
preceding operations are performed with the clay in 


plastic form. om 
Write for your copy of the Pinco Catalog showing I~. 
Pinco Standard Insulators and Hardware. ca 


Pinco Standard Insulators are catalogued in the é 
Electrical Buyers Reference. 7 a 


22. Cutting the side wire groove is a seemingly simple ope 
that combines machine accuracy and skilled craftsmanship. Wor 
of the semi-dried clay requires considerable care to make sufe 
structural strength remains unimpaired. 


. 
. 


Dry profile turning gives dimensional 
lity to this special transformer bushing. 
tool has a precision ground carboloy 
ing edge and follows a profiling pattern 
guides it accurately. 


24. This exacting laboratory test is a two way check on insulator 
accuracy and strength. The allowable deflection from absolute 
parallelism is but 3/10,000 of an inch on each insulator. On a 265 KV 
stack the total deflection from perpendicular cannot exceed 21/10,000 
of aninch. When the stack is assembled it will withstand a lateral 
No. 6097 stress up to a ton or more. The resultant stress on the porcelain of 
the bottom insulator is over 190,000 inch Ibs. 
for 265 KV and 287 KV There are several reasons why Pinco insulators can withstand 
Redden hak Pad uynccs cas kv these tests. Special design between cap and pin provides greater 
Reted anaes Ps 4 fone 4 pagel strength and rigidity, proper jig assembly lessens strain and stress 
—inverted 950 Ibs. ’ : and also results in absolutely accurate alignment. High fidelity 
porcelain of course provides the highest dielectric properties. 


e¢ Poreelain Insulator Corporation 
655 Main Street, Lima, New York 


LES AGENTS—JOSLYN MFG. & SUPPLY CO., Chicago 6, Ill.; Kansas City 16, Mo.; Monticello 2, Ind.; Omaha 4, Neb.; Spring- 
eld, ill.; The Joslyn Company, New York 5, N. Y.; Baltimore 25, Md.; Philadelphia 2, Pa.; Richmond 21, Va.; Rochester 10, N. Y.; 
ashington 8, D. C.; South East Joslyn Co., Cincinnati 7, Ohio; Atlanta 3, Ga.; Cleveland 13, Ohio; Jacksonville, Fia.; Lexington, Ky ; 
bbbers Supply Company, St. Paul 4, Minn., Portland 9, Ore.; Seattle 4, Wash.; Southern Joslyn Co., New Orleans 19, La.; Joslyn 
outhwest Co. Dallas 1, Tex.; Houston 4, Tex.; Joslyn Co. of California, Los Angeles 11, Calif.; San Francisco 3, Calif.; H. E. Burns, 
sburg, Pa.; Paul A. Douden Co., Denver 2, Colo.; Paul Carson, Amarillo, Tex.; J. J. Costello, Boston 16, Mass. 











WE’RE TEARING 


OUR HAIR 
TOO! 


@ MANY of our customers have experienced 
numerous disappointments in changes in deliv- 
ery dates on orders for G-R equipment; most 
do not know why deliveries cannot be made 
sometimes on the date promised. 

All orders for electronic test equipment are 
scheduled by the War Production Board. The 
scheduled delivery date is based upon the 
tactical urgency of the order. These dates are 
changed principally for one of two reasons: 


Very frequently the urgency of the order is 
altered due to the ever-changing war picture; 
a top-priority order today may be far down 
on the list tomorrow. 


Due to shortages of raw materials, man- 
power and finished components purchased 












from outside suppliers, our production sched- 
ule lags at times. 


When it becomes necessary for WPB to 
change a scheduled delivery date, we have no 
prior knowledge of that fact, nor any informa- 
tion as to the reason for the change. We are 
required by law to fill all orders in the sequence 
set up by the WPB schedule. Appeals directly 
to us to re-shuffle deliveries cannot be acted 
upon. 

The present scheduling system at times 
results in considerable inconvenience to our 
customers, we know. The whole purpose of the 
system, however, is to supply war materials 
when and where they are most urgently needed 
at the moment. This after all seems to be the 
basic aim of war production, doesn’t it? Gt 

Mz 
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Cambridge 39, Massachus! 
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Ping yn Cndlertout ta Car 
OW. . . ww BRIDGEPORT TUBING 


Here, at last, is relief for overworked condenser tubes 
which, for some time, have been operating under war- 
time conditions, and the handicap of restrictions and 
limitations. All standard condenser tube alloys (with 
the exception of cupro nickel) are now available for 
retubing and new installations. Orders should be placed 
well in advance of actual requirements because of un- 
avoidable delays due to metal allocations, etc. 


Data which has been accumulated on condenser tube 
performance under the stress of wartime operation 
should aid in selecting the alloy which combines maxi- 
mum service efficiency, from every standpoint. Engineers 
who do not have such data can avail themselves of 
Bridgeport’s laboratory service for considerable assist- 
ance. The characteristics of the most popular Bridgeport 
alloys are briefly described below. 


DURONZE IV—Excellent for general and impingement 
corrosive conditions and high water velocities. Recom- 
mended for brackish waters, polluted harbor waters, 
warm tropical and sub-tropical sea water conditions. 


CUPRO NICKEL— (Restricted )—Excellent resistance 
to air impingement corrosion. Recommended for fast 
ocean going turbine propelled vessels. 


Withstands elevated temperatures, better than brasses, 
and resists stress corrosion cracking generally caused 
by moist ammonia, oxygen and stress. 


CUZINAL—For circulating salt water. Superior to 


Admiralty in resistance to air impingement corrosion. 
Contains arsenic as a dezincification inhibitor. 


ARSENICAL ADMIRALTY—For low velocity, clean sea 
water or polluted circulating fresh water. Resists 
dezincification. 


MUNTZ METAL—For good, clean fresh water condi- 
tions as exist for some inland power stations. 


For more complete data write for a free copy of our 
112-page Condenser Tube Manual. 


Orders will be accepted in accordance with existing priority regulations. 


Z_ 


AN A PRODUCT OF 
sAdgeport’ BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. + Established 1865 
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Electrical equipment lives no longer than its insulation . . . but how 
long will different types of insulation live—and why? There’s one 
simple answer... 


use the insulation proved by FIFTY YEARS OF FIELD TEST 


Westinghouse is in a natural position to know the answers to these 
problems. The wide variety of electrical apparatus made by Westing- 
house during the past half century has served as a continuous, “‘first- 
hand” field test for almost every possible type of insulating material. 

Out of this constant development has grown the complete line of 
“Tuffernell” Insulating Materials. And with it, an authoritative file 
of exact application data that is made available to you by Westing- 
house Insulation Specialists. 

The new ‘Insulation Sample Book”’ illustrates this ‘insulation know- 
how’’. It simplifies selection of tapes, fabrics, papers and varnishes by 
supplying actual samples, complete with dimensions, ratings and help- 

| ful application data. Copies are available through your nearest West- 
; inghouse distributor. Ask for B-3322. Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. J-06357 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





INSULATING MATERIALS © Tey st 
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Look at a Highway Line Construc- 
tion Body loaded with various tools 
and materials and you see com- 
plete order. Not only is the body 
designed so that every inch of 
space can be utilized, but when 
such is the case, everything is ship 
shape. Quick accessibility to the 
tools and materials saves time. 
The bodies are beautifully bal- 
anced, assuring proper weight dis- 





In suggesting now that you look 
ahead to the adoption of these 
bodies, we believe that your post 
war planning will call for this kind 
of efficiency and economy. Let us 
at this time supply you with details 
on the various types of line con- 
struction bodies so that you can be 


fully informed and prepared. 


HIGHWAY TRAILER COMPANY 


ANUFACTURERS 


DCS TUT wD ee) sees Tame) cma SBR SER mon tami tad Seu aa 
General Offices 


EDGERTON, WIS., U.S.A. 


ECTRICAL WORLD © August 19, 1944 





s ae matle. Ashes ie 1 ae eh 
KEASBEY & MATTISON IS MAKING IT SERVE 
IN TODAY’S ELECTRICAL INSTALLATIONS 











N 
CTRICAL INSULATIO 


ASBESTOS 


| FOR MODERN ELE 


EBONIZED 


Increased production facilities enable you to secure this modern mounting maten 
immediately. K&M Ebonized Asbestos is designed especially for the electrical ind 
try ... the perfect material for switchboards, bus bar runs, testing tables, panel board 


IDEA 


Ka M 


K&M Ebonized Asbestos combines asbestos fibre, binding cement and insulatia 
compound in proper proportions—molded under intense pressure into stro 
monolithic sheets. Among the important advantages of K&M Ebonized Asbest 
are the following... 


Exceptionally high dielectric strength. 


Ability to withstand severe shock, wide temperature 
variations and vibration. 


Resistance to oil and water action. 
Freedom from shrinkage, cracking, bulging. 


Our expanded production facilities make K&M Ebonized Asbestos available 

in 4 to 4 inch thicknesses, “standard” or special “panel” finish. K& M Ebon 
Asbestos is specially developed to meet the technical requirements of the 04 
writers Laboratories, Inc., when built into an assembled unit. i) 


KEASBEY & MATTISO! 


COMPANY-AMBLER> PENNSYLVANI 
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Old Mining Shaft at New- 
gate Prison in Granby, Conn. 
The Granby Mines, perhaps 
the most historic in America, 
are over 225 years old. 


- The Capacity to TAKE IT!” 


Tobe Capacitors have proved they can “take it” — 
under all operating conditions. Their reputation 
for long life and dependability has grown con- 
stantly through sixteen years of specialized capac- 
itor manufacturing experience. Behind this rec- 
ord stands unceasing Tobe research, frequent and 
rigid inspections and conservative ratings. The 
Tobe SPG capacitor illustrated below is a good 
example of Tobe quality. Top grade materials, 
of course. Kraft tissue, aluminum foil. Mineral oil 
impregnated and filled, in a streamlined drawn 
container, hermetically sealed. Designed for 
operation under a wide temperature range. Tobe 
engineers are at your ready disposal in all 
capacitor problems. Inquiries and requests for 


samples will receive prompt attention. 


SPECIFICATIONS 


SPG-CAPACITORS MIDGET SPG-CAPACITORS 


TYPE SPG* TYPE SPGM* 
RATINGS . . .OS to 2.0 mfd. 600 V. D.C. 


MIDGET 


.05 mfd. to 1.0 mfd. 1,000 V. D. C. 
STANDARD CAPACITANCE TOLERANCE . . . 20%** 
TEST VOLTAGE ..... Twice D.C. rating 
GROUND TEST. ... =. «2,500 Volts D.C. 
OPERATING TEMPERATURE = .-55° Fto 185° F 
SHUNT RESISTANCE 

.05 to 0.1 mfd. 20,000 megohms 

-25 to 0.5 mfd. 12,000 megohms 

1.0 mfd. 10,000 megohms 

2.0 mfd. 5,000 megohms 

POWER FACTOR 1,000 cycles—.002 to .005 
CONTAINER SIZE 

Width %’, length 154¢”, height 214’ 
MOUNTING HOLE CENTERS ae “ie ba a - 1%" 


RATINGS . . . .05,.1 and 
2x.05 600 V.D.C. 
.05and.1 1,000 V.D.C. 
STANDARD CAPACITANCE TOLERANCE . . . 20%** 
GROUND TEST 
OPERATING TEMPERATURES. . -55° Fto 185° F 
SHUNT RESISTANCE. . . . 20,000 megohms 
POWER FACTOR . . At 1,000 cycles—.0075 
CONTAINER SIZE 
Width %”, length 154,¢”, height 11%,” 
MOUNTING HOLE CENTERS ......... 1%" 


SPG 
CAPACITOR 


SPG 
CAPACITOR 


*Data sheets showing complete code number for units having a specific capaci- 
tance value and voltage rating available on request. **Other tolerances available. 


Illustrations show capacitors with terminals on bottom. 
Capacitors also available with terminals on top. 
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Pioneers in Cable Engineering — 








The use of PLAIN INSULATED CONDUCTORS in multi-conductor signal and ‘control 
cable presents many advantages in design and installation practice. 








KERITE CABLES of this construction have a successful operating background 
of over SIXTY YEARS both underground and overhead. 





THE KERITE witecdéict2 COMPANY IMS 
"NEW YORK CHICAGO SAN FRANCISCO age 
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Street Lighting 


TREET LIGHTING is definitely an instrument 
public safety. It stands with the police and 
+ departments as a protector of life and prop- 
y. Thus it is a community responsibility to 
that streets are adequately illuminated. But 
at is adequate street lighting? 
echnical committees may consider and dis- 
s and reach agreement on standards for the 
hting of streets, classified according to char- 
er and use. These standards may be set forth 
constituting adequacy of street illumination. 
t if the people who use the streets know noth- 
s of illumination standards and persist in go- 
t their night-time ways in purblind content, 
n adequacy in the pragmatic sense is far be- 
the level set by the experts. 
For many years after its publication ceased, 
uests continued to come in for ELECTRICAL 
bRLD’s “Moonlight Schedule.” On this sched- 
street lights used to be turned off when the 
anac said the moon was shining, no matter 
‘cloudy the sky. During the depression years 
p of the favorite means employed by city fath- 
to cut expenses was to extinguish street lights, 
e of which have not even yet been turned 
again. 
lost people would instantly agree that street 
hting is a necessity. But almost it can be said 
what the public, as represented by the above 
fathers, conceives of as street lighting is the 
llest possible number of the smallest possible 
ps. Anything more than that is classed as a 
ieipal luxury which the suffering taxpayer 
uite willing to forego. 


Both literally and figuratively street lighting 
is a pretty dim subject. It is dim on many streets 
and dim in the regard of many electric utility 
executives. It shows the least return of any class 
of power company business and, in relation to 
its significance on the income statement, it re- 
quires more attention from executives, engineers 
and operators than any other. 

It seems that neither the public nor the power 
company cares much about street lighting; 
neither the one to have it nor the other to supply 
it. But this is one of the many cases in which 
things are not as they seem. 

The public does want the benefits of adequate 
street lighting. It does want fewer traffic acci- 
dents. It does want protection against those who 
slink in the shadows ready to pounce and prey. 
In fact, and without knowing so, it wants good 
street lighting. The electric utilities want bettered 
public relations. They want increased revenue. 
Both can come from good street lighting. 

To convince the public that safer streets, and 
the power companies that both tangible and in- 
tangible profit, can come from bettered street 
lighting, the Street and Traffic Safety Lighting 
Bureau has launched a campaign. The Bureau 
was set up by NEMA to forward the interests of 
its Street Lighting Section. Promotional efforts 
will be directed toward the public, municipal 
officers and utility executives. The job of con- 
vincing these three that adequate street lighting 
will be one of tomorrow’s necessities is a big 
and a difficult one. The effort deserves to suc- 
ceed. We hope it will. 








Hauto Superposition Uses 


Pulverized Anthracite 


S. G. REQUE, Chiet Engineer, Pennsylvania Power & Light Co., Allentown, Pa. 


HAUTO was chosen as a suitable 
location for system capacity addition 
urgently needed to meet the increas- 
ing demands due to war production 
because of its favorable location and 
general suitability for a topping in- 
stallation. The plant is located near 
important industrial load centers of 
Allentown and Bethlehem, an exten- 
sive slate region and a large Portland 
cement manufacturing region. It lies 
adjacent to the anthracite coal min- 
ing operations in the Panther Creek 
Valley. 

No major changes were required in 
existing structures. Opportunities 
were afforded for substantial improve- 
ment in overall station economy and 
effected release of “frozen” turbine- 
generating capacity. The location is 
only 26 miles from a 220-kv. switch- 


Record-size pulverizers and anthracite-burning steam gener, 
pneumatic fuel pumps; surface aeration for cooling condenp 
water from reservoir: feed water merely filtered and soften 


ing station at Siegfried and required 
no additional transmission facilities. 

The new steam generators are the 
largest in the country burning pul- 
verized anthracite fuel. They are 
housed in a new low-cost steel frame, 
corrugated asbestos siding covered 
structure with concrete roof. 

The pulverizing mills are the larg- 
est built by the manufacturer (Ken- 
nedy-Van Saun). Condensing and 
boiler feed water is taken from a 
reservoir and is returned thereto 
without the use of any special cool- 
ing arrangements, satisfactory cool- 
ing being obtained by surface aera- 
tion between the outlet of the dis- 
charge canal and the station water 
supply intake; raw water is used for 
boiler feed, being treated only with 
filters and Zeo-Karb softeners, and the 





FIG. 1. 31,250 kv. non-condensing turbine for Hauto topping utilizes steam at 1,250 psi 
and 925 deg. F. and is superposed on five 225 psi. condensing units aggregating 
85.000 kw. The 3,600 rpm. alternator is hydrogen-cooled 
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fuel used is low volatile No. 5 Bud 
wheat anthracite. 

Hauto Station was constructed ¥ 
years ago primarily for the purposed 
converting small sizes of unmark¢ 
able anthracite into electric power 

The three original 15.0004, 
0.8-pf., 1,500-rpm., 25-cycle, 3-phase 
11,000-volt units and two 20,000-4y 
0.8-pf., 1,800-rpm., 60-cycle, 3-phay 
11,000-volt turbine-generators is 
stalled in the early 20’s, all conting 
in service (Fig. 3). These are all, 
the jet condensing type. 

Condensing water is obtained {x 
two reservoirs and cooling of om 
densing water is accomplished by x 
circulation through one. The pla 
is operated on 100-percent feed-wa 
make-up. no filtering or soften 
equipment being used but Perm 
chemical treatment is applied a" 
quired by feed-water conditions. 


New Topping Turbine 


The Westinghouse “topping” 
bine generator’s normal rating 
31.250 kw. at 0.875 pf. and 0.5 p 
hydrogen, 35,715 kva. (41.250 b 
at 15 psi. hydrogen), 11,500 vol 
60 cycles, 3600 rpm.; also 25,0001 
at 0.67 pf. The unit is equipped 4 
a 135-kw. direct-connected shu 
wound main exciter and a 2.5 kw.é 
rect-connected compound-wound pl 
exciter, both 250-volt d.-c. Trans 
reactance of the generator is 15.2 94 
cent, direct-axis saturated. Short 
cuit ratio is 1.0. 

Steam turbine is of the non 
densing back-pressure type. design 
to operate at normal steam pres 
of 1,250 psi. at the throttle, no™ 
steam temperature at throttle \“ 
tinuously) of 925 deg. F., and n0 
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G. 3. New topping unit is at extreme left. Twelve of the original eight Stirling boilers and eight added 1921-24 are retained 
ith traveling-grate stokers. They operate at 250 psi. (drum) and 150 deg. F. superheat. The new coal preparation plant is 
here the four removed boilers had been 


ck pressure at exhaust outlet of 
5 psi. gage. Normal steam tempera- 
re at exhaust outlet is 550 deg. F. 
aximum. The design is of the com- 
nation impulse-reaction type, with 
ngle cylinder and one Curtis and 
urteen reaction stages. The main 
bvernor is fully hydraulic, and back- 
essure governor is of hydraulically 
erated relay type acting on the 
ain governor. 
Turbine exhaust, under the control 
the back-pressure governor, is to 
p main station steam header and 
pplies about one-half the steam re- 
bired by the five existing condensing 
bo-generators at about 225 psi. and 
60 deg. F. steam temperature. With 
generator output of 31,250 kw. at 


675 pf., the water rate is 22.75 lb. 
r kw.-hr. 


Steam Generators 


The two Combustion Engineering 
pam generators are designed for 
ntinuous output of 340,000 lb./hr., 
th maximum four-hour peak of 
5,000 Ib./hr., constant steam pres- 
re at su perheater (Superheater Co.) 
ntlet of 1,325 psi., and temperature 


of 930 deg. F. Each unit consists of a 
15,375 sq. ft. three-drum bent-tube 
boiler, with water-cooled furnace for 
burning pulverized anthracite fuel, a 
10,200 sq. ft. fintube (Superheater 
Co.) economizer, and is completely 
steel encased. 

There are installed for each unit a 
42,900 sq. ft. air heater (Air Pre- 
heater Corp.), two Sturtevant motor- 
driven forced-draft fans, a baffle-type 
dust separator, and two Sturtevant 
motor-driven induced-draft fans with 
vane control, discharging to an exist- 
ing lined steel stack. 

Guaranteed efficiency is 81.7 per- 
cent at 340,000-lb./hr. steam output 
when burning anthracite having a 
heating value of 10,840 Btu./lb. as 
received, with feed water entering 
economizer at 380 deg. F. Estimated 
heat release is 18,500 Btu./cu. ft./hr. 
furnace volume. Temperature control 
is by means of superheater damper. 

Anthracite used for these boilers is 
unusual in respect to its sizing and 
its low volatile content. Volatile mat- 
ter on the dry basis is 4.5 percent. 
Sizing may vary but may not be 
larger than the following, which is of 
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typical raw fuel: Through ;% and 
over 7 inch round-hole screen, 19.1 
percent; through 7x and over yy inch, 
48.2 percent; through yy inch, 32.7 
percent. Grindability is 40, Hardgrove 
scale. 


Boiler Auxiliaries 


Auxiliary boiler plant equipment 
includes a 745,000-lb./hr. deaerating 
heater for zero oxygen operation. The 
three 1,650-psi. 8-stage centrifugal 
boiler-feed pumps are designed and 
built to provide for the installation 
of a 745,000-lb./hr. lock-head cross- 
over heater (Condenser Service & 
Engineering) between the second and 
third pump stages. This is accom- 
plished by mounting one 2-stage and 
one 6-stage pump on the same base 
plate, and connecting the cross-over 
heater in series between these two 
pumping units. Two Allis-Chalmers 
boiler-feed pumps are (Allis-Chal- 
mers) motor-driven and one is (Gen- 
eral Electric) steam-turbine driven. 
Automatic feed-water control is pro- 
vided. 

Raw water for boiler feed is taken 
from the discharge tunnel for all sta- 
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tion jet condensers.. A complete sys- 
tem of Zeo-Karb water softeners and 
filters is provided for treatment of 
water before it enters two treated- 
water storage tanks, each 10 feet diam- 
eter and 30 feet long. Two treated- 
water pumps, each with capacity of 
800,000 Ib./hr. at 220 ft. head, trans- 
fer the water from the treated-water 
tanks to the deaerating heater. Chem- 
ical treatment of boiler water is pro- 
vided by two proportioning chemical 
feed pumps discharging direct to the 
boilers and by gravity feed of caustic 
to the suction line of boiler-feed 
pumps. 

A pressure-reducing and desuper- 
heating system (Republic Flow Me- 
ters) provides means whereby steam 
from the high-pressure boilers may 
be by-passed direct to the 225 psi. 
system when the “topping” unit is out 
of service, and when there is a surplus 
of high-pressure steam. Pressure con- 
trol may be had by manually op- 
erated throttle valve, installed in the 






























previously mentioned by-pass line. 

The high-pressure piping system 
for high-temperature steam is of 
Grinnell carbon-molybdenum alloy 
tubing, with electric-fusion welded 
joints; nearly all valves are welded 
in the lines. All welds were stress- 
relieved according to accepted mod- 
ern practice. 


Fuel Preparation Plant 


Coal is delivered directly by rail- 
road cars to the station fuel bunkers. 
Two sections of bunker capacity are 
set aside for receiving the coal to be 
used for the new extension and to be 
prepared for pulverizing. 

Coal is received from the raw coal 
bunkers by “Redler” conveyors, in 
duplicate, and fed to two Kennedy- 
Van Saun tubular dryers, 7 ft.-6 in. 
diameter and 60 ft. long. These dry- 
ers normally operate at 2.5 rpm. but 
the two-speed motors can double the 
dryer speed if desirable, and if mois- 
ture content of entering coal is suf- 


einen tes ents 


ficiently low to allow this increay 
speed; under normal speed :ondis, 
each dryer is guaranteed {o ¢¢), 
30 tons per hour of dry coal y; 
moisture content of one percep 
less, with entering coal having 
percent moisture, one half of yy 
may be in the form of ice, jj 
entering coal having a consider) 
reduced moisture content the gy 
of the dryer may be doubled anj 
stated above, capacity increase) ; 
60 tons per hour of dry coal. 

The dryers are heated by sepay 
and specially designed stoker fp 
furnaces (Coxe Stoker Engineeriy 
equipped with “Wing” forced dy 
fans. Stokers are Coxe traveling-gry 
7 ft.-82 in. wide and 11 ft.-0 in. Jog 
Furnace gas temperature to the dry 
is automatically controlled by a» 
cially designed tempering damper | 
cated in the duct from furnace to ti 
dryer setting, outside of the rota 
dryer shell. The hot gases trav 
through the dryer setting ouiside d 
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FIG. 4. Heat balance for superposed plant with 31,250 kw. load on topping unit served with 80 deg. F. circulating water. Btu Pp 
kw.-hr. net is 13,330 with boiler efficiency at 83.7 percent 
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G. 2. Two of these steam generators 
ach have a guaranteed continuous out- 
ut of 340,000 pounds per hour. They 
ave water wall furnaces designed for 
urning pulverized anthracite fuel 


dryer shell and return through the 
ide of the shell, passing thence 
adequate cyclones and exhausters 
be vented to the main boiler chim- 

y; coal dust recovered from the 
lone separators is fed by gravity to 
dry-coal conveying system and is 
ivered with the coal from the dry- 
to the 90-ton bins ahead of each 

Wverizing mill. 

Wry coal is fed to the mills through 
hardson scales and by rotary disk 
ers. There are three tube-and-ball 
verizing mills installed, each be- 

E 10 ft. diameter by 18 ft. long and 
ing a normal ball charge of 75,000 
Each is guaranteed to pulverize 
tons of anthracite per hour to a 
eness of 85 percent through 200 

sh. These are the largest mills of 

_type in existence. Each mill is 
ipped with its own fuel pump of 

umetric design, air-operated. Two 

nchronous-motor-driven, two-stage, 











rotary compressors are installed for 
this air supply, each with a capacity 
of 900 cfm. 

Pulverized fuel is transported to 
two pulverized-coal bunkers, one for 
each boiler, each bunker having a 
storage capacity of approximately 300 
tons. 


Ash Handling 


Ashes and dust from the dust sepa- 
rators are removed by steam operated 
vacuum systems. Separate lines re- 
move the ashes and dust, but both 
feed into the same silo or ash tank. 
Each line has its own exhausters, cy- 
clones and receiver. The silo is sup- 
ported on a steel structure spanning 
a railroad track and concrete road- 
way, so that ashes may be disposed of 
either in railroad cars or by large- 
capacity trucks. Automatic wetting is 
provided to prevent excessive dusting 
in the unloading process. Clinker 
breakers are provided in front of each 
of the gates of the ash hoppers below 
the furnaces and ahead of the feeder 
openings to the conveyor piping. 
Clinker breakers are mounted on a 
common drive shaft for each ash 
hopper and are electric motor driven. 
Push-button control starts and stops 
the complete system. In the dust han- 
dling system, automatic sequence con- 
trol for each hopper is incorporated. 
The capacity of each system is ap- 
proximately 18 tons per hour. 


Electrical Equipment 


Electrical features are simple. Gen- 
erator single-conductor cables and 
disconnecting switches, connect di- 
rectly to three, new single-phase 10,- 
000 kva. main step-up transformers, 
which in turn are connected to the 
66-kv. switchyard bus through an oil 
circuit breaker. 

One 3-phase 3,750-kva. 12,000/ 
2,300-volt auxiliary power trans- 
former is also connected to the main 
generator leads through disconnect- 
ing switches on the high-voltage side 
and through air blast circuit breaker 
to one section of the four section 
2,300-volt ring bus supplying all 
major auxiliaries for the new exten- 
sion. Each half of this ring bus is 
located, one above the other, in sepa- 
rate rooms at different elevations. 
Three other sources of auxiliary 
power are provided, each source con- 
nected to its own section of the ring 
bus. A 50 kw. motor-generator sup- 
plies direct current to small auxili- 
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aries requiring variable speed con- 
trol. 


Structures 


No major structural changes were 
made in the existing station building. 
The boiler housing structure is of 
steel, covered with corrugated asbes- 
tos sheets. Dust separators (Hudson 
H. Dubar Co.) are located on the 
roof above boilers, supported on steel 
columns. Corrugated asbestos siding 
is extended from the roof level to the 
bottom of the separators, to form the 
housing for forced draft fans. In- 
duced draft fans are also located on 
the roof, but are not housed. 


Engineering and Constructon 


Mechanical and structural design 
engineering was performed by the 
design and appraisal division of 
Ebasco Services Incorporated with 
the collaboration of Pennsylvania 
Power & Light Company’s organiza- 
tion. The major part of the electrical 
design was performed by the operat- 
ing company’s own engineering de- 
partment. 

Construction work was carried out 
by the company’s own construction 
department, subletting some of the 
items to companies supplying major 
equipment. The extension was author- 
ized in 1940; construction started in 
May 1941; and it was put in service, 
for trial operation at partial load, in 
May 1943. Completion was much re- 
tarded by long delays in equipment 
deliveries. 


Equipment for Plant Extension 


Boiler Ducts and Breechings—Cruse- 
Kemper Co. 


Burners and Feeders—Combustion Engi- 
neering Co. 


Fan Motors—General Electric Co. 
Ash Conveyors—United Conveyor Co. 
Pipe Insulation—Armstrong Cork Co. 


High Pressure Valves—Reading Pratt & 
Cady Co. 


Non-Return Valves—Schutte & Koerting 
Co. 


Medium and Low-Pressure Valves— 
Reading Pratt & Cady Co. 

Water Columns—Diamond Power Spe- 
cialty Corp. 


Feed-Water Regulators—Bailey 
Co. 


Deaerating Heater—Elliott Co. 

Instruments—Bailey Meter Co., Leeds- 
Northrup Co., Consolidated Ashcraft, Bris- 
tol Co. 

Switchgear—General Electric Co. 

Main Transformers—Westinghouse Elec- 
tric & Mfg. Co. 
é: Structural Steel—Lehigh Structural Steel 

0. 


Meter 
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Fixed Boost vs. Shunt Capacitor 
in Distribution System Regulation 


On basis of cost and in consideration of operating problems inyojy, 
analysis shows that fixed boost regulators would contribute icargely 
economy and improved operation to distribution system periorma, 


R. O. LOOMIS, Operating Department, 


FIXED-BOOST boosters are a time- 
honored makeshift for correcting low 
voltage on a distribution system, but 
have usually been considered more or 
less undesirable. It is the purpose of 
this paper to study their application 
and suggest that they be recognized 
as a legitimate tool to use in overcom- 
ing voltage regulation. On 2,300- and 
4,000-volt systems the standard dis- 
tribution transformer of 2,400-120/ 
240 volts gives a readily available 


~ 
. 
- 


| voltage 
Desired service 
voltage band- 
115 v. system 


condition 


5 . / 
| Primary / 





fixed boost of either 5 or 10 percent. 
The makeshift tradition probably de- 
veloped because the percent of boost 
is thus limited to a minimum of 5 
percent. It is believed that if boosters 
were readily available having a choice 
of steps so their use could be put on a 
more rational basis, they would have 
a larger field of usefulness. Their use 
would not only allow greater primary 
voltage drops if desired, but would 
allow greater transformer and second- 


| Lost transformer _7 
Primary vol” 


FIG. 1. Voltage conditions at full load along a primary line between first and last 
transformers designed to keep all customers’ entrance voltages within a band of 112 
to 121 volts on a system nominally 115 volts. Worst conditions occur with full load 
on the last transformer-secondary combination, and a possible condition of light 


loading on the first transformer 





Last transformer/ 


possible condition 


Lost cust-- 


FIG. 2. Light load conditions on the same system as Fig. 1. At time of light load 
on the primary, it would make no difference if full load happened to occur on some 
transformer-secondary combination. This figure shows, however, that it is usual 
to provide lower voltage at the first transformer under light load conditions than 
under full load conditions by over-compensating the feeder voltage regulators 
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ary loadings. Their use is appropri 
under war time restrictions, but jt; 
believed that they could be used; 
advantage in ordinary circumstany 
to allow more latitude in distributi 
design. The value of booster applic 
tion is brought out in the series 
Figs. 1, 2, 3, 4 and 5. 


Transmission Uses Fixed Boou 


Now it should be recognized thd 
the benefits of this method of oper 
tion can be realized no matter wt 
method is used of obtaining the fire 
boost. The same condition would 
sult, if all transformers had taps, by 
connecting all transformers on { 
last % of the line on a tap 2} percetl 
below normal on the high side. Thi 
method is used all the time on tran 
mission systems. However, its use 
distribution systems is not advisab 
not only because of the excessive labo 
in setting taps, but the impossibilit 
of keeping track of the taps on whic 
all transformers are set. This vs 
recognized when transformers wit 
out taps were made the EEI-NEM 
Standard in the lower voltages. | 
best present method of obtaining a1 
desired fixed boost is by the us 
shunt capacitors. The boost is the 
uniformly distributed along the lit 
rather than concentrated at one poll 
as shown. This method is admitted 
more desirable than permanent boot 
ers because of system capacily ™ 
leased. However, due to availabl! 
peaking hydro capacity, large amou" 
of transmission line charging \ 
large blocks of capacitors owned ) 
customers, synchronous condenst 
large blocks of switched capacitors # 
sub-stations, etc., some companies 
not convinced of the economy of 


sling unswitched capacitors on dis- 
ibution lines. It should not be over- 

yoked that ckva. can be purchased 

, the generators of modern steam 

nits for $1.50 to $2.00 per kva. by 

ecifying 0.8 or 0.85 instead of 0.9 
0.95 p.f. generators. 


Inductive vs. Capacitative Boost 


It is proposed here to compare the 
lative cost of obtaining the fixed 
oost by either shunt capacitors or by 
permanent booster designed for the 
urpose. It is suggested that such a 
ooster could be built by making 
ight alterations in a conventional 
mall distribution transformer with 
ps and tap changer as indicated. 

In order to have something definite 
» figure on, we should decide on a 
andard size of booster because it 
ould obviously be undesirable and 
xpensive to attempt to fit each 
ooster to the exact load it will carry. 
The shorter the line considered as 
aving a certain voltage drop, the 
arger will be the load required to pro- 
uce the drop. Considering a single- 
hase 2,400-volt tap line, a line one 
nile long is about as short as will 
rdinarily have 5 percent voltage 
op. This drop will require 130 kva. 
niformly distributed along the line, 
alculated as follows: 


Calculations Shove 


Formulas for uniformly distributed 
oad per mile when percentage volt- 
ge drop to the end of the line is 
iven, work out to 
% V.D. x 10 x ke 

Kix PDP 
or a single-phase line in which K, 
s the line characteristic of (R cos 6 + 
i sin 6) and L is the length of the 
ne in miles. 

For a 5 percent drop on a 2400- 
olt, single-phase line of one mile of 
‘0. 6 conductor and with a power 
actor of 0.85 the equation becomes 
5 X 10 X 5.76 

ax *.™ 

If a booster having a total range of 
percent (even though only half of its 
ange is used) is located 4 mile from 
he first transformer, assuming load 
iformly distributed, it would have 
- a capacity of 44 kva. (1/20 

. 130). 

The distributed load formula for a 
hree-phase line 
% V.D. x 20 x ke 
Kix Ll, 
Considering a 4,160-volt, three- 


Kva./mile = 


Kyva./mile = 


Kva m ile = 


FIG. 3. Conditions occurring with excessive voltage drop in the primary line at full 
load. In this assumed case, primary voltage drop is 6 volts instead of 3 volts, resulting 
in customers receiving voliages as much as 3 volts below the desired band. If the 
voltage at the first transformer is raised 3 volts so customers on the last transformer 
will receive a minimum of 112 volts, we would probably be giving some customers a 
voltage 3 volts above the desired band 


ei in. cormbined transforrner and service v. ol. 
(7. at full load 


perrnanent 
booster 


FIG. 4. Same condition as Fig. 3 except a fixed boost of 3 volts (24% percent on 120 
volt base) has been inserted in the line. With uniformly distributed load along the 
primary, the proper location is %s the way along the primary, resulting in an increase 
in 3 volts received by % of the customers at full load. It may be seen that we now 
have the same condition as in Fig. 1. except that we are carrying twice as much load 
on the primary line. No customers receive less than 112 volts or more than 121 volts 


phase line two miles long with a 5 
percent drop the distributed load ac- 
cording to this formula is 390 kva. 
Three boosters located $ mile from 
the first transformer would again 
have to be 44 kva. each. 


Can Set Standard Size 


Therefore a booster of 5 kva. stand- 
ard size seems reasonable. Assuming 
that this would cost about the same as 
a 5 kva. transformer, we can estimate 
an installed cost of $100 each in 
round figures. 

Considering the single-phase No. 6 
line one mile long, the kva. of shunt 
capacitors required to produce 24 
percent voltage rise is: 

% Volts Rise X 10 x kv? 


Civ. © Length < Reactance/unit length 


2.5 X 10 x 24 

~~ 2X 0.76 
We can estimate this to cost about 
$660 installed. In the case of the 
three-phase line 2 miles long, the 
same 95 kva. would be required per 


= 95 kva 
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phase or a total of 285 kva. In either 
case therefore the comparison is $100 
for a booster versus $660 for capaci- 
tors to obtain a 24 percent voltage 
rise. A disadvantage of capacitors in 
this particular case (No. 6 conductor) 
is that they would produce leading 
power factor in the line even at full 
load. Of course, the same voltage 
drop occurring in a greater length of 
line would require less capacity for a 
given percent boost and the compari- 
son would be more favorable for 
capacitors. On the other hand, if the 
line were twice as long and the desired 
boost twice as much, the comparison 
would still be $100 for a booster ver- 
sus $660 for capacitors and the ca- 
pacitors would still produce leading 
power factor. In fact, with No. 6 con- 
ductor and most any reasonable load 
power factor, sufficient capacitors to 
counteract 4 the voltage drop in the 
line will produce leading power fac- 
tor, but this is not the case with 
larger conductors. 











FIG. 5. Conditions at light load with the fixed booster still in the line. Here the 
primary voltage on the first transformer has been reduced to 118 volts by proper 
adjustment of contact-making voltmeter and line drop compensator on the feeder 
voltage regulators. This usually requires lowering the contact-making voltmeter 
setting and increasing the line-drop compensation. However, many feeders already 
operate with sufficient over-compensation to allow use of a 22 percent boost at the 


proper point without any readjustment 


Source 


_F steps 
-~" 30 volts each 


Load 





FIG. 6. A 2400-120 volt transformer arranged with taps in the secondary to provide 
four 1% percent steps of boost. Only three bushings would be required and the sec- 
ondary should have the same insulation to ground as the primary. The reason for 
limiting the booster to 5 percent is because that is about the maximum possible 
difference between light load and full load voltage at the first transformer, and is 
about the largest boost desirable to be concentrated at one point in a line. Such a 
booster for 7200 volt service would have the same general specifications except the 
secondary would consist of a 360 volt winding divided into four 90 volt steps 


Under present conditions, the sav- 
ing in critical material would also 
make the booster attractive. Consider 
the case of the single-phase line one 
mile long. It would require about 400 
lbs. of copper to add a third conduc- 
tor and reduce the voltage drop to 24 
percent. The booster described would 
require only about 30 lbs. of copper. 
The additional phase wire would cost 
about $200. The saving in copper is 
thus quite large. 


An Economical Method 


It may be seen that the same reason- 
ing as applied to Fig. 4 will hold true 
for the greater voltage spreads and 
primary voltage drops commonly used 
now because of war-time restrictions. 
Because of the large ratio of re- 
sistance to reactance in steel conduc- 
tors, boosters provide an economical 
method of improving primary line 
regulation when used as described. 

In normal times, boosters would 
not find much use on single-phase 


lines owing to the ease of adding an 
additional phase wire. However, when 
voltage regulation exceeds the desired 
amount on three-phase lines, the 
remedy is frequently a more elaborate 
plan requiring as much as a year to 
execute, in which case the boosters 
(or capacitors) could be installed to 
care for conditions during that period 
of time. 


Higher Secondary Drop 


Let us now consider Fig. 1 and 2 
again as representing a distribution 
system design in normal times, six 
volts out of the total is here assigned 
to the drop in transformer and sec- 
ondary because of the relatively high 
cost of these parts of the system. This 
drop is 5 percent on a 120 volt base. 
Now suppose that the primary line is 
provided with a 14 percent fixed 
boost, either by a booster or capaci- 
tor. It may be seen that the light-load 
voltage on the first transformer as 
shown will permit this. This arrange- 






























































ment would then permit | creas, 
the allowable drop in the tra:isforne) 
secondary combinations tv 6} 5 
cent, an increase of 1} percent. [t} 
been estimated that it costs $4.0) , 
kva. of demand to reduce vo tage dy, 
in transformer-secondary comb; 
tion one percent; 14 percent can the 
fore be estimated to save $5.00 w 
kva. in building transformer-seco, 
ary combinations. 









Capacitor Alternative 


Consider a 4-kv. No. 6 primary jig 
one mile long with 390 kva. of |g 
uniformly distributed which produc 
24 percent voltage drop in the lip 
285 kva. of shunt capacitors estima) 
to cost $1,980 would save 5 3%, 
$1,950. In building transformer » 
ondary combinations. At first gland 
this looks like an opportunity to 
tain the benefits of ‘capacitors on { 
rest of the system without cost. Ths 
would be true to a certain extent, by 
not with conductor as smal! as No.§ 
because 285 kva. of shunt capacitor 
would produce a leading power-facty 
even at full load, on the basis of; 
load power factor of 85 percent. If 
longer line had 24 percent voltag 
drop, exactly the same proportion ¢ 
ckva. to load would be required. Bui 
73 percent as much ckva. as load ku 
is required to recover 4 the volta 
drop in any No. 6 copper line with 
load power of 85 percent. This pe 
centage decreases with increasing wit 
size. 


Booster Costs Less 


The kva. of capacitors required ti 
counteract one-half the voltage dr 
in any line having uniformly dist 
buted load is a fixed percentage « 
load kva. depending chiefly on t& 
characteristics of the conductor. 

Since a set of boosters for the li 
referred to above would only cx 
$300 compared to $1,980 for capac 
tors, and since it does not seem des 
able to recover one half the volte# 
drop on lines having small! conducts 
by means of capacitors, it is belie 
that there is a place for boosters si 


as described. 


Paper Won't Go 
to War, You 


Must Send It 
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ge ° ulation under varying voltage condi- 
ttect of Circuit on tions, the amount of copper and iron 
used in the ballast is reduced to a 
P f minimum, with benefit to the bulk, 
initial cost and wattage loss. 
-Lamp er ormance Objections to this circuit have been 
that starting is delayed, an extra part, 
the starter, must be used, and lamps 
Analysis of circuits for hot and cold- would flash off and on at the end of 
life. The use of the Watch Dog type 
starter eliminates blinking at the end 
circuit is best for all conditions of life and, since it disconnects the 
circuit when the lamp fails to start, it 
doesn’t wear itself out and cost of 
>THUR C. BARR, General Electric Co., Cleveland, Ohio starter replacement becomes neg- 
ligible. A switch designed to start 
lamps without preheat time would 
provide instant starting on the same 


cathode fluorescent lamps indicates no one 


> TO THIS TIME the choice of 

uit has only occasionally been a 
nsideration when designing a flu- 

scent lighting installation. With 

further development of lamps, 
xiliary equipment and installation 
actice it seems likely, in the post- 
r period, that as much thought will 

given to this point as is given to 

choice of lamp; for the circuit STARTER SWITCH 
n have a considerable effect on the CAPACITOR 

formance of the installation. FIG. 1 
Three available types of circuit are 
strated in Figs. 1 through 5. The 
le compares some of the character- 
cs of lamps, auxiliaries and cir- 
ts when used as shown in the fig- 


FIG. 1. Multiple circwit with cathode preheat feature. This is the circuit generally 
used to operate hot-cathode lamps 





Kinds of Circuits 3 | 3 40W— IO8V 


ot-cathode lamps are usually op- 
ed on the multiple-with-preheat 
uit, while cold-cathode lamps are 


ally operated in series. The third | 3 40W — IO8V &« 


uit is similar to the multiple- ie ee a St | 
-preheat one, except that starting 

fected through higher voltage in- AAT SM 

d of by use of the preheat starter. FIG. 2 


ough not now widely used, equip- 


t . . . 
it is available for the operation of FIG. 2. Multiple circuit without starters operating hot-cathode lamps. A 40-watt lamp 


! hot and cold-cathode lamps on designed for instant starting is now available 
circuit. 


e preheat circuit, Fig. 1, can be 
z¢ only with hot-cathode lamps. 
use of the hot-cathode electrode 


, ot ae ii nes +l 2-7'-9" 25MM COLD CATHODE 
e combination o is Eta 
nit with the hotcnthode lansp, LAMPS ~ 450 VOLTS EACH 


es feasible a smaller auxiliary and 
tds longer cathode life. For ex- 
ple, with preheat the 40-watt lamp 
usually start at about 150 volts. 
e the open circuit voltage (208) 


the ballast must be somewhat FIG. 3. Multiple circuit operating cold-cathode lamps. A ballast of this type is 
her than this to provide good reg- available for the operating of standardized cold-cathode lamps 
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ballast, with, however, some effect on 
the life of the lamps heretofore avail- 
able. 

If the instant-starting multiple cir- 
cuit is used, Fig. 2, the 450-volt po- 
tential provided will start the lamps 
instantly without the use of starter 
switches. The cathodes are cold when 
started but reach full temperature in 
a fraction of a second. The use of 
this circuit involves an increase in 
initial cost and some sacrifice in the 
operating efficiency of the ballast, for 
more copper and iron must be used to 
develop the higher open circuit volt- 
age. Also, a lamp with cathodes es- 
pecially designed for instant starting 
should be used. Such a lamp has re- 
cently been made commercially avail- 
able. Under normal use conditions 
this lamp will deliver full rated life on 
instant-starting circuits. 


Long-Life Cathodes 


Fig. 5 shows the same circuit oper- 
ating two 25-mm., 7-ft., 9-in. cold- 
cathode lamps . Electrical life is not a 
consideration here, for cold-cathode 
electrodes are little affected by start- 
ing and the lamps seldom burn out 
until their useful life, from the stand- 
point of light output, has been ex- 
ceeded. Due to the lower current ca- 
pacity and higher voltage drop of 
these electrodes, the longer, slimmer 
lamp shape is used and the open cir- 
cuit voltage of the ballast becomes 
750. The ratio of open circuit to op- 
erating volts is less than for the cir- 
cuit shown in Fig. 2, resulting in 



















Comparison of Lamp, Auxiliary and Circuit Characteristics 


Multiple Ser ag 
Hot-Cathode Cold-Cathode 
— ee ee 
With Preheat Without Hot- 
“Starter Starter : Cathode cant, 
Circuit Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig.§ 
f Lam 
"Ggediel.. re ees) PP 2-40 Watt 2-40 Watt 2 Tft.. Q-in., 12-40 Watt 12 i, 
mm. on, 
T © RG i ices eaeeess Ballast Ballast Ballast Transformer  Trangij, 
Open Circuit Voitage of _ " 208 450 750 4,000 12,00 
BONE  cside5. pest atm . 108 108 450 1,296 6,4 
Lamp Opera rrent- 
Am ’ pete i, ESN 0.410 0.410 0.120 0.410 0.10 
Pispeien of atts 
in Unit..... zs ae ice te 18% 26% 23% 15% 16% 
*Gcedicions, bene ‘: “A Positive Unreliable Unreliable Positive Poritin, 
Temmecsel."-. 11 Unedichlo Uneciishle Usedicblo Pesitive —Paits 
Light Output at Below-Frees- 
i peratures.......... Greatly Greatly Greatly Greatly Great) 
~~ Reduced Reduced Reduced Reduced —Reduai 


t-cathode e, all equi t specified and values given ar, 
snare’ at a Soot Salk’ penstion. ms The ade 2 dats are based on the performances 1 


perce tte of present field 
installa 


experimen tion. 
Values given will vary among equipments of different manufactures but trends indicated are typig 


somewhat improved ballast efficiency. 

Both circuits, Figs. 2 and 5, may 
fail to start under conditions of high 
humidity or low temperature. A great 
increase in the open circuit voltage of 
the ballasts would overcome this lim- 
itation, but the extra material needed 
to accomplish this would consider- 
ably increase the cost of the units and 
their wattage loss. 

The series circuit, Figs. 4 and 5, 
is at present used commercially only 
with cold-cathode lamps. Sockets and 
other equipment are as yet not avail- 
able for the series operation of hot- 
cathode lamps and the data given for 
such operation are based on the per- 
formance of an experimental installa- 
tion. The advent of the hot-cathode 


12-40 WATT HOT CATHODE LAMPS -i08V EACH 


EXTENDED WINDING AND CAPACITOR 


FIG. 4 





Fig. 4. Series circuit operating hot-cathode lamps 


FIG. $. Series circuit operating cold-cathode lamps—the circuit used in nearly all existing cold-cathode installations 
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designed for instant starting ma 
such installations feasible when p 
per accessories are available. 


Less Wiring, Higher Voltage 


The series circuit has the advanty 
of using the minimum of wiring 
lamps themselves can be the enti 
secondary circuit and, when ope 
ing at voltage values typical of t 
day’s installations, it will start i 
lamps under all conditions of huni 
ity and temperature. Objections 
this circuit lie in the higher volty 
that must be used and in the 
physical size of the transformer. | 
the opinion of many who are famil 
with the voltage problem, details 
lamps, socket and auxiliary will! 
developed to provide adequate sale 

From the customer’s point of vi 
the best circuit will be the one thi 
in combination with the proper lam 
provides the effect he wants vi 
maximum efficiency and at love 
cost. No one circuit is best for 4 
conditions and it appears that lig 
ing practice of the future will lead 
the common use of both hot and col 
cathode lamps on both multiple a 
series circuits. 
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IS NOT necessary to make elabo- 
e chemical tests for composition of 
il waters in order to estimate the 
ree of galvanic corrosion to be 
vected of metals exposed to them. 
» the contrary a relatively simple 
ermination of hydrogen ion con- 
mtration (the so-called pH test) is 
dicative of the amount of galvanic 
rrosion found or expected. This 
ajor conclusion resulted from a 
dy of the galvanic effects of 27 
nples of soil waters upon various 
irs of 4 materials commonly used in 
ility construction underground. 

The water samples came from duct- 
e manholes and from soil in vicini- 
where buried pipes, cables and 
her underground structures had 
ren attacked. Tap water from the 
unicipal water supply was also in- 
uded for purposes of comparison. 
he materials chosen for use as elec- 
odes in the experimental galvanic 
lls were lead (taken from commer- 
al cable sheathing) , electrolytic cop- 
r (conductor material), iron (low 
thon steel) and carbon (from a 


y cell) to simulate cinder-fill or the 
e. 


rt 


Significance of pH Index 


Several other conclusions were in- 
tred from the analysis of the experi- 
ental data. These are: 

l. Considering only galvanic effects 


ee 


as distinct from mere chemical cor- 
) bsion or from electrolysis due to 
ay currents), the soil waters of low 


Hi are generally more corrosive to 


ad, copper and iron than those of 
igh pH. 








°z r ila 
ngine + Senior Technical Assistant 





alvanic Corrosiveness of Soil 
ound by Simple pH Test 


Voltages, short-circuit currents and polarization characteristic, 


when plotted to common base of hydrogen ion concentration, 


correlate with galvanic corrosiveness of soil waters 


OWARD S. PHELPS* and FRANK KAHNt 
ial Investigation and Testing Division, Philadelphia Electric Co. 


2. Electrode-to-liquid potentials of 
lead, copper and carbon appear sub- 
stantially independent of the pH of 
soil-water electrolyte. 

3. Electrode-to-liquid potential of 
iron appears to be constant in soil 
waters of pH values up to 10; above 








FIG. 1—Types of pH measuring equip- 
ment: (above) High accuracy electro- 
metric pH indicator with glass electrode, 
used to obtain the reported data; (be- 
low) example of colorimetric indicator, 
colorimetric method is used where high 
accuracy is not essential. 


this value the iron becomes more posi- 
tive. 

4. Polarization of lead when it is 
the anode (negative electrode in a 
galvanic cell) is a maximum for soil 
electrolytes having pH values approx- 
imately from 70 to 10. 

5. Copper as an anode is practically 
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non-polarizing for pH up to approxi- 
mately 10. 

6. Iron as an anode is practically 
non-polarizing for pH up to approxi- 
mately 11. 

7. Polarization of lead cathodes 
(positive galvanic electrode) appears 
to increase with pH. 

8. Copper as a cathode has maxi- 
mum polarization at about pH value 
of 7. 

9. In the lead-iron galvanic couple, 
iron is anodic (negative) up to ap- 
proximately pH value of 11; for pH 
values above 11 the polarity is re- 
versed. 


Focus Upon pH 


The reason for focusing the study 
upon the hydrogen ion concentration 
(pH) was that this is the most easily 
determined chemical characteristic of 
soil waters. Also, soil waters taken 
from various locations where corro- 
sion had been experienced showed a 
very wide range of pH (pH 2 to pH 
12). 

Although electrolysis is the more 
usual cause of corrosion of bare lead- 
sheathed cables, in many cases the 
trouble has been found attributable to 
galvanic action. In such cases, the 
soil waters act as the electrolyte for a 
simple galvanic cell in which the elec- 
trodes are the buried or submerged 
metals. 

Chemical analyses of soil waters in 
cases where galvanic action was 
blamed showed a wide range of con- 
stituents. It did not appear that the 
analytical results threw much light 
on the degree of galvanic action found. 
Further, the analyses were complex 
and time-consuming. The fact was 


$3 








noted, however, that the pH of these 
waters ranged from 2 to 12. 

It was this observation which sug- 
gested the possibility that there might 
be some relatively simple relation be- 
tween the pH of the soil waters and the 
severity of galvanic action. If so, the 
comparatively simple determination 
of pH would obviate the necessity for 
the elaborate chemical analyses. 

The galvanic action takes place in 


/ ' ' ; 
Cathode polarization characteristics= | 
‘y S/ope of dashed /ine=-22/0 vollfamp/szh 


Electrode Potential- Volts (Sat. Calomel Scale) 


Anoge polarization characteristic = 
Slope of dashed line = WO vo4sfamp, (sq. fir. 


"* 20 40 60 80 100 120 140 160 180 
Current Density - Microamp per Sq. In. 





FIG. 2—Potential difference shrinks as 
current approaches short-circuit. Lead 
and copper in soil water sample. Elec- 
trodes of equal immersed area. Po- 
tentials determined with respect to calo- 
mel electrodes 


general at the expense of the anode 
which is corroded away. Lead, how- 
ever, due to its amphoteric nature 
(capable of acting either as an acid or 
a base) is also subject to corrosive at- 
tack when it is the cathode. When 
carbon is one of the cell electrodes, 
for example the carbon in the cinders 
of a cinder-filled area, the carbon is 
always the cathode. If this type of cell 
is active, corrosion occurs on the 
metal constituting the anode of the 
galvanic couple. 


Criteria Investigated 


Underground cables and other 
buried metallic structures formerly 
were installed without much concern 
for the character of the soil waters in 
the region traversed. It now appears 
advisable to give this matter more 
consideration and route such sub- 
structures through areas of minimum 
corrosiveness. Where this is not feas- 
ible, corrosive environments should 
be mitigated by excavation and re- 
placement with less corrosive soils. 

Following the suggestion of R. M. 



































Burns (Bell System Technical 
Journal, Vol. 15, No. 20, 1936) the 
current density-potential relationships 
were determined for each of the com- 
binations of the four electrode mate- 
rials in each of the sample electrolytes 
(typical example in Fig. 2). 

Test electrodes were mounted for 
an immersion of 2$ square inches in 
200 c.c. of electrolyte at an average 
spacing of 14 inches. Potentials be- 
tween electrodes and an exploring 
electrode comprising a saturated calo- 
mel electrode salt bridge were deter- 
mind by a null method. Potentials 
were measured for different rates of 
current flow by introducing suitable 
series resistance. The current at the 
short-circuit condition was measured 
by compensating the voltage drop 
through a microammeter with an ex- 
ternal voltage source as suggested by 
L. A. Dennison (Trans. Electrochem. 
Sec. Vol. 81, page 233, 1942). In 
horizontal configuration the exploring 
and test electrodes were disposed in 
an equilateral triangle with the salt 
bridge opening at mid-depth of the 
test electrodes. All tests were made at 
room temperature (70 to 75 F.) and 
the pH values were determined by the 
electrometric method with glass elec- 
trode. 

When the observations are com- 
bined as in Fig. 1 (for lead and cop- 
per) there results, for all the combin- 
ations investigated, the relationships 
and inferences generalized in Fig. 4. 


Trend Indications 


Reproducible open-circuit emfs. 
were most readily obtained by an 
optimum technique involving the fol- 
lowing cleaning procedures: lead with 
50% nitric acid, copper and iron with 
concentrated nitric acid, carbon with 
15% sodium hydroxide followed by 
concentrated nitric acid. Electrodes 
were then thoroughly washed in tap 
water followed by distilled water. Care 
was used to prevent disturbing the 
cells during test, as the emfs. were 
found to be very sensitive to agitation 
of the electrolytes. 

Conclusions enumerated at the be- 
ginning of this article are based in 
part on the configurations which re- 
sult when an envelope is drawn about 
the points resulting from the plot- 
ting of open-circuit emf. against pH 
of electrolyte. Other inferences are 
drawn from a plot of short-circuit 
current density against pH. 

Envelopes are drawn because there 
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Water main 


Severe anodic 
‘ 4 

corrosion of cable 

sheaths in this region 


FIG. 3—Sketch of location where » 
vere galvanic corrosion of lead cob, 
sheaths was found 


was considerable scattering of point 
There was no foreknowledge of ¢ 
results to be expected and therefy 
the data were obtained en masse, the 
plotted. Had there been opportuni 
to redetermine some of the extren 
points it is believed that the scatterin 
could have been sharply reduced. 

Nevertheless, despite the scatterip 
the envelopes show distinctive trend 
which are confidently believed to sy 
port the contention that pH is a ig 
nificant index of severity of galvani 
corrosion. 

The envelopes of open-circuit emi 
show a definite trend of alinement d 
a constant cell emf. over the entix 





Datum of reference (calorne/ electrod 















--Short circuit condition 
’ (mildly corrosive, usually 
high values of ph) 









volves of ph) 
©3. Polarization characteris 
Anode teen slope advantageous in 
mitigating corrosion) 
Current Density 


Electrode Potential 




























FIG. 4—Polarization characteristic % 
index of severity of corrosion 


range of pH for lead-copper (Fi 
5A) lead-carbon (Fig. 5C) and oo 
per-carbon (Fig. 5E). This indicata 
independence of pH holds, howe 
only up to pH 10 for lead-i iron (Fi 
5B), copper-iron (Fig. 5D) and iro 
carbon (Fig. 5F); in these cases 4 
emf. envelopes break sharply dow! 
ward above pH 10. 

Thus, it appears that the potent 
between the couples of lead, copy 
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G. 5—Open circuit emf. and short-circuit current value reveal significant relationships with increasing hydrogen ion concen- 


ation (pH). 
ent has two maxima, 


Emphasis on envelope trends, neglecting scatter points. 


A. Lead-copper: emf. sensibly independent of pH, cur- 
B. Lead-iron: emf, decreases sharply and reverses, current action corresponds. C. Lead-carbon: emf. 


nsibly independent of pH, current decreases abruptly to low stable value. D. Copper-iron: emf. decreases abruptly and cur- 
lent corresponds. E. Copper-carbon: emf. envelope shows independence of pH, current curve falls sharply and flattens. F. Iron- 
tarbon: emf. shows decline, current drops abruptly and curve flattens at low value 


i carbon electrodes is independent 
pH. This is also the case with iron 
to pH 10, but above that value the 
n becomes increasingly more posi- 

to the electrolyte with increasing 


Uhe average values derived from 
test-data, as shown below, of the 
entials between the electrodes and 
saturated-calomel probe-electrode 
useful in estimating the voltage to 
+g between them in galvanic 
pples, 


trode Volts 


—0.65 (below pH 10) 
... +0.65 
thus when measurements indicate 
onstant potential of the order of 
volt, an open-circuited galvanic 
involving carbon as a cathode is 
bngly indicated. 


Short Circuit Characteristics 


ll the couples except lead-copper 
W a characteristic decrease in 
ttcircuit current with increasing 


pH. (Fig. 5). They have relatively 
high short-circuit currents (up to 4 
to 12 ma. per sq. in.) for low values 
of pH with a sharp decline to low 
values at about pH 7. In the lead-iron 
couple the current actually passed 
through zero to an appreciable re- 
verse value above pH 11. 

Lead-copper couple shows a rela- 
tively low value of maximum short- 
circuit current (order of 0.2 ma. per 
sq. in.) and, further, has two maxima 
(at low and high pH) with a mini- 
mum at about pH 8. 


Polarization 


Polarization is taken to mean the 
composite of effects which reduce the 
observable electrode-to-electrode po- 
tential as the circulated current in- 
creases. The “polarization charac- 
teristic” as used here is taken as the 
average slope (disregarding sign) of 
the “potential vs current density” 
curves illustrated by Figs. 2 and 4. It 
is a significant index because, in gen- 
eral, galvanic assemblies which polar- 
ize sharply are generally associated 
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with mild corrosive tendencies and 
usually with high values of pH. Less 
steep polarization is associated with 
larger current densities, more severe 
corrosion and generally low values 
of pH. 

The graphs of Fig. 6 (A to F) pre- 
sent the polarization characteristics 
and in comparing them it should be 
noticed that they are drawn to widely 
different scales. From them have been 
inferred the 4th to 8th conclusions 
enumerated at the outset. Certain of 
the individual characteristics are 
commented upon in the captions of 


Fig. 6. 
Sheath Failure Analyzed 


Anodic failures of lead sheathed 
cables in ducts occurred at an inter- 
section with a two-track local branch 
line steam railroad as shown in Fig. 
3. The rails in these tracks were not 
bonded together in any way so that 
they were electrically discontinuous. 
A potential survey showed, among 
other things, that there was an ap- 
proximately constant potential of 1.1 
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FIG. 6—Polarization characteristics of anodes and cathodes give clue to galvanic corrosiveness of soil waters. A. Lead envelop 
shows hump in the region of pH 7 to pH 10, copper similcer. B. Lead and iron show reverse anodes and cathode functions 
at pH above 11. C. Lead and carbon show maxima at pH8 to pH10. 
has maximum at pH5 to pH9. E. Copper and carbon present polarization increasing sharply at high pH. F. Iron and carbs 


have sharp peaks for high pH values 


volts between rails of adjacent tracks 
(between points A and B). Those 
rails were found to be electrically 
isolated from each other. When the 
points A and B were electrically con- 
nected through an ammeter a steady- 
state current of approximately 3 am- 
peres resulted. 

The situation was analyzed as a sub- 
stantially open-circuited iron-carbon 
galvanic couple. The constancy and 
magnitude of the voltage indicated a 
galvanic source. Since the road was 
built on a cinder fill it was believed 
that one of the two rails was function- 
ing as an anode, and the other as a 
conductor in contact with a carbon 
electrode comprising the carbon in 
the cinders. Because the magnitude 
of the voltage indicated the cell was 
open-circuited, it was recommended 
that care be exercised to prevent 
short-circuiting this cell by any bond- 
ing or grounding arrangements in- 
stalled to alleviate electrolysis on the 
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cables. Cable sheath might easily be- 
come part of the short-circuit current 
circuit and aggravate the situation. 

Although there were trolley return 
currents in both the cable sheaths and 
the water main which cross at this 
intersection, it was determined that 
there was no appreciable interchange 
of trolley current between them. It 
was finally concluded that the trouble 
was of galvanic origin. The remedy 
applied was to excavate the fill 
around the duct structure and back- 
fill with neutral earth. 

A pH of 7.3 was found for a sam- 
ple of water taken from the manhole 
shown in Fig. 3. As indicated in 
Fig. SC, this pH is apparently in the 
vicinity of the critical value below 
which there would be very severe 
anodic attack of lead in the lead- 
carbon galvanic couple. 

(Inhibition of Lead Corrosion. Corro- 
sive action of soil waters on lead can. 
according to British telephone prac- 
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D. Iron shows sharp increase at high pH but carbe 
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tice, be inhibited by adding silica 
phosphates, chromates, molybdate 
and tungstates to the water. Even 
little as’: 170 parts per million of Si 
(in the form of sodium silicate 
helpful. This is difficult to do i 
cables that have already been 
stalled; new lengths are. howe 
lubricated for drawing-in with 
emulsion of 12$ percent sodil 
silicate solution (20 percent silia 
oxide) in 874 percent of petroles 
jelly. Sodium silicate diffuses 4 
slowly from this emulsion into! 
surrounding water and slightly 
creases its silicate content for 4° 
siderable time. Life of replacem 
cables thus treated in cases whert! 
has been only 2.6 years was exten 
to more than 3.8 years. 
This information is from a ! 
paper of the Institution of Elect™ 
Engineers by W. G. Radley and C 
Richards entitled “The Corrosio 
Underground Cables.”—Editors.) 
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able Field Testing 
und Fault Location’ 


Methods and results of utilizing a portable kenotron unit for d.c. 
high-voltage applications—Mobility by automobile mounting—Great 
saving in size over a.c. testing equipment 


_D. FENN and L. A. GRAY.* Simplex Wire & Cable Co., Cambridge, Mass. 


BLE SPECIFICATIONS provide 
t an acceptance test may be made 
the purchaser's option at 80 per- 
nt of factory test voltage after in- 
ation to reveal any trouble be- 
e the line is energized. Proof 
ts may be made at 60 percent of 
ory test voltage at any time dur- 
| the life of the cable. The proof 
t may be made (1) to check a cable 
fore cutover; (2) to check new 
ts; (3) periodically to predict 
ble life. Either alternating or direct 
rrent voltages may be used in ac- 
piance or proof tests. 
he size of electrical apparatus 
essary in voltage testing with alter- 
ting current is not generally appre- 
ted. This may be due to the fact 
at as these tests are made on open 
cuit, many persons assume that no 
rrent is required. Charging cur- 
t flows, however, and is 
| =29fCEX 10°, 
bere | is the charging current in 
p.. E the test voltage in kv., f the 
quency in cycles per sec., and C the 
‘trostatic capacitance of the cable 
mf, 

































The size of the apparatus is de- 
ndent upon the kva. required, or 
Kua. = 1X E = 2 x f CE? X 10° 
Because of the relatively small ca- 
city of the rectifier tube when 
king tests with d.c. voltage, it is 
ressary to keep the initial charg- 
B current small. This can be done 
practice by starting at zero or very 
tall voltage and increasing it grad- 
lly until the full test voltage is 
ached. Then the geometric capaci- 
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tance of the cable will be fully 
charged and the current will flow 
through the insulation as true leakage 
current, and that known as the ab- 
sorbed charge taken up gradually 
by the dielectric. The total of these 
two currents is usually small and is 
less than 1 milliampere on any com- 
mercial cable length in good condi- 
tion. It gradually decreases with time 
and finally arrives at a fairly constant 
figure which is the true leakage 
through the insulation. It is appar- 
ent, therefore, that the equipment 
for d.c. voltage testing can have a 
low kva. rating and yet can still test 
very appreciable lengths of cable. As 
compared to a.c. equipment, it rep- 
resents a great saving in size and 
weight. 


Small Energy Use 


Since the energy used in d.c. test- 
ing can be controlled and is relatively 
small faults can be determined and 
examined without any great amount 
of damage being done by fault cur- 
rent or breakdown on test voltage. 


When it is realized that practically 
all a.c. faults are so damaged that 
evidence of their cause is lost, the 
importance of this feature is appar- 
ent. A primary object of high-voltage 
d.c. testing is fault predetermination 
before service failure. This damages 
a cable less than a service failure or a 
failure under a.c. test, and often 
such faults can be quickly and easily 
repaired. In these times when re- 
placement cable is hard to obtain, it 
is often possible to remove a length 
of cable and repair or duct-splice it 
and re-install in the same place. 

The Simplex Wire & Cable Co. has 
recently designed and assembled a 
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CIRCUIT DIAGRAM of condenser dis- 
charge method of test 
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SPECIAL SLIDE-WIRE bridge application in testing faulty cable 
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METHOD OF SUPPLYING high-voltage d.c. power to special slide-wire bridge 


portable cable testing outfit for field 
service (see page 113), with kenotron 
tube and auxiliary equipment. 
Faults in cables are usually located 
by one of three methods, or a combin- 
ation of these. (Method 1) By a re- 
duction of fault resistance by the 
application of voltage and current 
through the high voltage rectifier 
and additional burning if necessary 
with controlled current from the auto 
transformer. This method is applic- 
able only to non-leaded types of 
aerial cable so that the smoke is 
visible. (Method 2) Condenser dis- 
charge. This is an adaptation of one 
suggested by C. J. Shuttleworth and 
L. E. Kline. A condenser with one 
side connected to the cable sheath is 
charged with a high d.c. potential. It 
is then discharged through a ball gap 
into the faulty conductor. The steep- 
fronted wave discharges through the 
fault with some oscillation and vibra- 
tion with audible sound. The dis- 
charge can be followed along the 
cable to the fault by a listening device. 
The listening device may be either 
a magnetic or an electronic pickup 
with an exploring coil. Except with 
steel-taped or wire-armored cables 
the sound is lost as soon as the fault 
is passed. With armored cables the 
sound is most intense at the fault but 
is carried beyond the fault by the 
armor. (Method 3) Bridge location. 





i“Cable Fault Location through Vibration 
Caused by Application of a Steep-Fronted Wave’’. 
presented before Edison Electric Institute at 
Chicage, May 3, 1939. 


The Murray loop test has long been 
used to locate grounded conductors. 
A special bridge has been constructed 
with its own power supply which will 
deliver a d.c. voltage up to 5,000 
volts. This bridge will work through 
a fault resistance of over 50,000 
ohms. Higher voltages if necessary 
can be obtained from the high voltage 
rectifier unit. 

Example No. 1: Tests were made on a 
4197-ft. length of 3-conductor No. 2/0 
stranded, rubber and bronze-taped 
aerial cable for 5,000 volts working 
pressure. The cable is installed on a 
2-in. messenger wire, with rings 14 


Substation 





Ambient 62°F.] Ambient 56° F. | Ambient 70°F.| Ambient 50°F.| Ambient 50°F. | Ambient 377 
Cable hot | Cable warm] Cable warm | Cable warn 


TV. 21 kv.-d.c.| T.V.21 kv.-d.c.| T.Y. 21 kv.-d.cJ T.V. 21 kv.-d.c.| T.V. 30 kv.-d.c.| TV. 21 kv.-4¢ 


Cable cold | Cable cold 


Leakage, Ma. 
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X— with number and letter preceding, indicates number of failures and 
Phase on Kenotron test previous to final test 


SIX YEARS’ TEST records from cable designated as Example 1 
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Aerial AA-60 
2/0 - 4197 = 1/ splices 


Time in Minutes 














































. 


inches apart. The installation has }} 
straight joints and two three-phyg 
potheads. 

This cable began service in 4 
fall of 1937 and in June, 1°39, f, 
ures began to occur after a lightning 
storm. Periodic tests on this cay 
installation were started in july l9y 
(after the cable gave trouble). 

Twenty-one kv. d.c. was chosen fy 
a test voltage based on the facto, 
test voltage of 15.8 kv. a.c. 

On the first nine tests. failyrs 
occurred on all three phases at yyj 
ous voltages from 8 to 21 kv. The 
failures were first measured {y 
approximate location with a hig 
voltage bridge and then the conden 
discharge method was used to get ty 
exact spot of the failure. 

These faults were caused by lich 
ning. On two occasions small pinhil 
adjacent to the failures were foun! 

In 1941 this line was proof-testd 
again. Two more faults develope 
one at 8 kv. and one at 18.0 ky, 
was not possible to tell the exact caus 
of these two failures, although smd 
pinholes were found near the fault 

It was felt that due to previous « 
perience with this cable, it should \ 
tested again in six months. On ts 
next test no actual failures occurr 
but C-phase showed very high led 
age and B-phase showed increasin 
leakage current after the first xv 
minutes. Increasing current with 4 
voltage testing is not considered 
healthy condition and indicates t 
check tests should be made even 


Operates = 4 Kv. 30 Y ( 4jwires) 
Grounded neutral 


Open wire 
Center of distribution 
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ree or six months. Six months after 
he previous tests two more faults 
ere removed on test. The cable 
en showed very normal polarization 
n all three phases. It was felt that 
| of the lightning faults were out of 
is installation and that the owner 
ould expect normal life from the 
a yle. 

' will be noted that the three 
rves made in 1939 show a wide 
eparation between B, C, and A 
hases; A phase having the highest 
rakage of the three. In 1941 all 
hree phases tested very closely to 
ne another. (Two faults were re- 
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LEAKAGE VALUES on underground and 
aerial cable line tested at 50 kv. d.c., 
Example 3 


hoved from the A phase before these 
ves were obtained.) July, 1942 
rves show that C phase had devel- 
ped very high leakage. The next 
roup of curves on this chart was 
ade in October, 1942. At this time 
ases A and C had the highest leak- 
ge. A higher test voltage was then 
pplied. C phase showed the highest 
akage but did not fail. The last 
oup of curves on this graph were 
tained after making a test in No- 
mber, 1943, after rebuilding two 
bubtful joints. These tests indicate 
rmal leakage current and show the 
ble to he in good condition. 

ample No. 2: An installation test 
as made on approximately 1.5 miles 
3-conductor 350,000-cm. paper and 
ad underground cable for 15 kv. 
tking pressure. This particular 
stallation had 36 joints fail. These 
curred at various voltages from 5.0 


to 18 kv. d.c. The cause of these fail- 
ures was poor workmanship and lack 
of supervision. The joints were not 
tapered. The tape was applied loosely 
over the copper connectors and the 
joints were not properly filled. It was 
necessary that the joints be taken 
down to the copper connectors and 
rebuilt as the lengths of cable were 
not long enough to make entirely new 
joints. After rebuilding the line 
tested satisfactorily. 

Example No. 3: This line consists of 
two types of cable, 5,685 ft. of 3-con- 
ductor No. 4/0 varnished cambric 
and lead cable, 15,000 volts working 
pressure installed in underground 
ducts, and 11,500 ft. of 3-conductor 
No. 4/0 varnished cambric and rein- 
forced rubber jacketed aerial cable 
15 kv. working pressure. The 11,500- 
ft. section of reinforced rubber-jac- 
keted cable is installed on messenger 
wire. This cable operates at 13,800 
volts neutral grounded and is used as 
a tie line between three substations. 
In 1941 an attempt was made to test 
this installation and it was found that 
the leakage current was approxi- 
mately 15 ma. at 50.0 kv. d.c. It was 
decided to sectionalize this installa- 
tion into two groups—one the under- 
ground cable and the other the aerial. 
Tests at 50.0 kv. d.c. showed that this 
underground cable was normal and 
that the aerial cable still had 15 ma. 
leakage. Due to the scarcity of cable 
and materials, the lines were left alone 
and allowed to operate. 


Remake Joints After Tests 


In the spring of 1943 another at- 
tempt was made to test this cable. The 
aerial cable was sectionalized and 
tested to determine if the high leakage 
current was caused by the cable, the 
joints or the potheads. The first tests 
were made on a 750-ft. length con- 
taining two joints. The leakage on 
this section was approximately 4.0 
ma. Phase A increased for a minute, 
decreased for one and flattened out. 
B-phase had a leakage of 3.5 ma. and 
remained practically constant. C- 
phase had a leakage of 4.35 ma. and 
increased with time. It was then de- 
cided to test a 350-ft. section of the 
cable with no joints. This piece of 
cable had a leakage of 1.55 ma. at the 
start and decreased to .4 ma. Judg- 
ing from these two tests it was de- 
cided that all the joints on the aerial 
line should be rebuilt and the cable 
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tested again. After the completion of 
the joints the cable was tested and 
found to have normal polarization 
and low leakage current. 


D. C. Voltage vs. A.C. 
Power Factor Tests 

The circuit consisted of 4,322 ft. of 
single conductor 250,000 cm. paper, 
lead and armored submarine cable 
for 66,000 volts working pressure 
neutral grounded. Power factor tests 
were made before and after the volt- 
age test. The power factor tests were 
made at 10.0 kv., a. c., 60 cycles. The 
values were as follows: 


Phase Phase Phase 
A Birk, 


Before d. c. test....41% 43% 43% 
After d. c. test.....40% 42% 45% 


Judging from these power factor 
tests one would say that the cable 
was in normal condition and that it 
should operate satisfactorily. 

A chart shows the d. c. leakage cur- 
rents at 50 kv. d. c. which were ob- 
tained on this particular line of cable 
on all three phases, between and after 
the power factor tests. 


Leakage, Ma. 


CONST Te" 
BSR RBEeSaGRKERERES 
BERRA RDHAR SRR 
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se ee Ce oe ee 
Seconds Minutes 
Time 
LEAKAGE VALUES shown by 50-kv. 
d.c. test of single conductor, 250,000-cm. 
paper, lead and armored submarine 
cable, before and after 10-kv., a.c. 
power-factor test 


It cannot be said that the power 
factor test does not have a very use- 
ful place in the field of cable testing 
but since these power factor tests 
were made at low voltage compared to 
the operating voltage it is impossible 
to judge the condition of the cable 
from them. However, high voltage 
d. c. does give an indication of ab- 
normal leakage at a much lower volt- 
age than is normally expected. The 
voltage at which this cable was tested 
was only approximately one-sixth of 
its true test value, viz., 350 kv. d. c. 

















Editorials 


5. B. WILLIAMS, Editor 





Imposing Taxes on 
M.O. Electric Bills 


PROPOSAL HAS BEEN MADE by one of the members of 
the Jacksonville (Florida) city council that about ten per- 
cent be added to bills of customers of the municipal elec- 
tricity and water plants in order to provide money for 
construction of a city-wide drainage system. This would 
be an easy way to raise the money, easy, that is, from the 
angle of collecting it. The ten percent would be a part of 
the bill and any uncooperative citizen who refused thus to 
contribute to a municipal improvement whose cost he 
might think should be assessed in more equitable fashion 
would simply have his electricity or water shut off. 

Of course, part of the proposal is that the ten percent be 
sacredly dedicated to construction of the drainage system 
and to that alone; also, that collection of the ten percent 
be terminated when the drainage system is paid for. But 
when government gets used to money coming in, it usually 
has small disposition to cut off the flow. Also, government 
occasionally finds it difficult to restrict funds to their an- 
nounced purpose. Plenty of examples of failures to ter- 
minate collections and of diversions of funds might be 
cited. 

It is no new thing for electric service to be used as a 
tax collector. The national average of approximately 25 
percent of power company revenues taken by taxes proves 
the point. But municipal and other governmentally oper- 
ated utilities have been pretty well excused from that bur- 
den. Therein lies much of the strength of the factitious 
arguments for government ownership of utilities. Conse- 
quently the proponents of individual enterprise should be 
glad to see Jacksonville bills for electric and water service 
increased ten percent. They should hope that the city 
fathers, finding this so easily done, will be tempted to 
collect money for other purposes by the same means. 
Then other cities, noting Jacksonville’s success, may de- 
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cide to use their municipal utility systems as collectors ¢ 
special purpose, and eventually of general purpose, tary 
Which, from the standpoint of the investor-owned pov 
company, is a consummation devoutly to be wished, 


H.P.-H.T. Credit 


IT HAS BEEN often stated among engineers and othes 
concerned—professional information, so to speak, ng 
generally known by the public—that the pioncering jy 
higher steam pressures and temperatures done in land jp 
stallations, particularly by the power companies, vx 
largely what made possible the modern warship with is 
great cruising range and high speed. Certainly the exper; 
ence of manufacturers in building turbines, boilers anj 
auxiliary equipment for stationary power plants provided 
an immense reservoir of knowledge on which to draw fir 
the naval and merchant marine expansion made necessan 
by the war. 

This debt of marine to land engineering has been recog 
nized unofficially in verbal statements between individuak 
and publicly in general terms by such words as those use 
when Admiral Harold G. Bowen was awarded the New 
comen Medal by the Franklin Institute last January. Ac 
cepting the medal for Admiral Bowen, who was unable t 
be present, Commander R. E. W. Harrison said that, “To 
day the steam-driven units of the U. S. Fleet, equippel 
with high-pressure, high-temperature steam, move from 
one location to another on one-third less oil consumpticr 
than those of equivalent type and size of other up-to-da 
navies.” No one at all conversant with the developments i 
the steam power art in electric power plants during the pat 
twenty years can fail to see the connection between thes 
developments and the thrilling performance of U. S. ta 
forces in the Pacific. 

More definite recognition of the contribution of powe 
company pioneering to the war effort appears in \™ 
English aviation magazine Flight, describing how 
knowledge of the British Thompson Houston Compa 
was drawn upon by Group Captain Whittle in his dev 
opment of the jet-propelled airplane. We quote: 

“The Company had gained experience in the manuf 
ture and operation of the 10,000-kw. steam turbo-alte 
nator which they supplied to the Detroit Edison ( 
U.S. A. The turbine of this aggregate had successfully 9 
erated in commercial service at an initial temperature 
538 deg. C., and as a result the Company had availab 
information as to materials which would probably stan 
up to the stresses to be met in an aircraft propulsion uw 
In view of this, and their long experience in building hit 
speed turbines and compressors, B.T.H. decided to 
laborate and an order for the first experimental unit ¥ 
placed by Power Jets, Ltd.” 
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hen the enemy quits and the veil of secrecy can be 
j from technical advances that have been made in the 
ney of war, one can look for the completion of the 
id pro quo” and the arts of peace will be accelerated 
hat has been learned in the hard school of war. 


nal Stocks Drop Slightly 


ER RISING GRADUALLY from the low of 59 at the 
of January, 1944—that figure the least since June, 
|—the days supply of coal in electric utility stocks 
» to 83 at the end of May. The figure for end of June, 
days, interrupts the five-month rise. The drop con- 
ered by itself is not necessarily a cause for disquiet; 
record from June, 1941, shows a characteristic small 
yction in stocks during the summer months. However, 
re are certain conditions this year that make it advis- 
to regard the June decline as of more significance 
n just seasonal variation. 
‘stimated production for the year ending next March 
of the grade of coal mostly used for power generation 
about eight percent below anticipated consumption. 
ie reduction of the indicated deficit can be accom- 
shed by restrictions on quantities available to some 
prs. But there will be small comfort to the utilities in 
s because they are among the users whose purchases 
y be; in fact are now being, curtailed. 
At that, the electric utilities have operated in the past 
much lower coal stocks than they have now. And if 
tory does not belie present confidence in an early end- 
of the European phase of the war, there need be no 
ncern about coal on the part of the power companies. 


taggering the Staggering Loads 
RE AND MORE FREQUENTLY there is heard a story 


out difficulty in restoring to service a circuit that has 
fered idleness for a half-hour or more. During such an 
erval practically all the diversity in refrigerators is lost 
d they all present their five-times normal starting cur- 
{more or less simultaneously. Of course there are al- 
tys some of them starting simultaneously under normal 
cling, perhaps 1 of each 1,000 every second. But when 
I start at once it is not unlikely that the inrush current 
them will be 15 to 20 times their normal operating 
lue. This is of the same order as the cold-starting cur- 
tratio for tungsten lamps. 
Over-current protective devices do not discriminate be- 
"en currents that are large because of faulty insulation 
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or crosses and those that are large because the connected 
load is momentarily greedy. Consequently it is not strange 
that operators are at times perplexed when the line which 
has been reported fully repaired trips out at the first at- 
tempt to resume carrying the load. The obvious answer is 
that the load has piled up while the circuit was dead. The 
remedy is not so obvious at first but it is fairly simple— 
the load must be split up into successive installments for 
resumption. If it means sending men out to sectionaliza- 
tion points or to large-customer switches, that has to be it. 

Maybe that will not have to be the inevitable answer 
indefinitely if relays and selective timing devices can be 
devised to distinguish a momentarily heavy load current 
from a fault current and then hold off assigned portions 
of the load for predetermined and graduated time so that 
the loads can themselves be staggered and no longer 
stagger the operators. 


Voltage Regulators 
MUCH OF THE COST of distribution systems can be 


allocated to the function of delivering an adequate and 
well-regulated voltage to the consumers. Consequently 
whatever is spent for this purpose deserves careful scru- 
tiny, particularly the part that goes for adjustable auto- 
matic equipments like the feeder voltage regulator. Also, 
once having made the investment, it is most desirable to be 
assured of continued effective performance of the regu- 
lators in the most effective locations. 

Without doubt too little attention is paid to the per- 
formance and adjustment of regulators. It is easy to put 
them in and then just trust to their permanent retention 
of the initial accuracy in terms of band width of the volt- 
age regulating relay. It is smarter to study the perform- 
ance at frequent intervals, particularly at or near time of 
peakload. Not only does that bring with it a knowledge 
of feeder load and voltage spread from first to last cus- 
tomer but also an indication of the amount of bus voltage 
variation or manipulation that can be tolerated without 
overworking the regulators. 

The voltage regulator is a remarkably simple and help- 
ful device and it stands high in favor as a tool for cor- 
recting for inevitable voltage gradients. It has competi- 
tion, however, in the form of capacitors, higher voltage for 
feeders, generators, bus regulation or even fixed boost. 
It is inherently the most readily automatic of the group 
and that is just the attribute that lulls the operator into 
complacency about it. Returns on regulator investment can 
be realized by checking them and thereby forestalling un- 
necessary alternatives contemplated for the sake of deliv- 
ering better voltage at low spots. If, in this analysis, it is 
found that the scope of usefulness of the regulators can be 
broadened by enhanced refinements, the A.I.E.E. trans- 
former subcommittee should be advised because that group 
is now revising the standards for regulators. 
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Power Plants for Russia 


AFTER AT LEAST two years of 
rumors regarding the amount of elec- 
tric power equipment being given to 
the Union of Soviet Socialist Repub- 
lics for war purposes under Lend- 
lease, figures have come to light which 
demonstrate that any alarm over the 
size of the program was misplaced. 

The Russians stand to have re- 
ceived from us by next July electric 
power equipment which is somewhat 
more than one-fifth the size of the war 
power program contemplated for the 
United States from 1942 through 
1945. Thus it is clear that the equip- 
ment we have given the Russians has 
not had any adverse effect on our own 
war power program. 

Reliable figures obtained recently 
by Electrical World show that the Rus- 
sians, by next July, will have been 
shipped 1,356,569 kw. of generating 
capacity and all equipment necessary 
to deliver power on the outgoing side 
of the station. This is well below the 
rumored program of 4,500,000 kw. or 
more which had been talked of with 
some concern. The U. S. war power 
program, starting in January, 1942, 
about six months before the first Rus- 
sian equipment was formally sched- 
uled, and running through 1945, or 
six months longer than the current 
Lend-Lease schedules, calls for 7,103,- 
400 kw. 


Shipments—and Losses? 


Thus far, less than one-half of the 
Russian program, whose overall value 
is approximately $196,000,000, has 
been shipped. There is no indication 
of how much has been lost in transit 
through enemy action or from other 
causes. So far, 642,000 kw. have been 
shipped, including the entire 468,544 
kw. called for under the second pro- 
tocol (the formal Lend-Lease agree- 
ment covering July, 1942, through 
June, 1943) and 173,675 kw. called 
for by the third protocol. The re- 
mainder of the third protocol’s power 
equipment, totalling 389,625 kw. is 
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still on order, as is all of the 324,725 
kw. called for under the fourth pro- 
tocol. Whether there is to be any fifth 
protocol depends, of course, on mat- 
ters as yet unsettled. 

Cost per kilowatt of the entire 
Russian power program averages 
$144, which many consider rather 
high in view of the fact that we pro- 
vide no power houses. We have pro- 
vided, however, complete stations, 
shipping the Russians equipment 
down to and including wiring for the 
plant’s lighting system, leaving out 
only such items as light bulbs, freight 
or passenger elevators, metal stair- 
ways and the like. Powerwise, we 
send the Russians everything a com- 
plete station requires. 


Power Trains Expensive 


The high costs are explained in part 
by the fact that most of the 4,012 units 
called for under the program are of 
less than 1,500 kw., a great many of 
them smaller than 1,000 kw. Small 
units, of course, are more expensive 
than large units. In addition, engi- 
neering fees contributed appreciably 
to the total cost, and there is con- 
siderable special equipment, such as 
the power trains, which runs up the 
cost. Average cost per kilowatt for 
the second protocol was $135. This 
figure rose appreciably for the third 
protocol to $158 per kilowatt, the in- 
crease principally attributable to the 
power trains included in that pro- 
gram. For the fourth procotol, the 
average cost per kilowatt dropped to 
$133. 

Altogether, the three protocols call 
for 4,012 generating units, diesels 
predominating. Of these units, 577 are 
steam, accounting for 785,912 kw.; 
3,404 are diesels, accounting for 
497,417 kw.; and 3) are hydro, ac- 
counting for 73,240 kw. Twenty-one 
of the 31 hydro units scheduled were 
included in the third protocol, which 
was the largest of the three. 

In addition to this equipment, pro- 
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grammed under the second third 
fourth protocols, the Rus ians 

asked for an additional 2,7 6,0 
none of which can be deli: »req y, 
after next July 1. Possibil vy of , 
gramming some or all of this aj 
tion block of capacity to alling ; 
units, so as to move it on @ cash }, 


is still pending. 
Trend to Larger Units 


The pending request sh. ws ay 
preciably different trend frm the 
grams of the second, third and {o, 
protocols, in which units were s 
In the pending program, 249 gp 
units represent 1,770,000 kw. y 
diesel units represent only 70,500 
and 25 hydro units represent 8653 
kw. The trend toward larger , 
more permanent stations is ines 
able. Costs per kilowatt for the pe 
ing program are expected to be 
preciably below those of the prot 
programs, and probably would a 
age less than $100 per kilow 
experienced observers believe. 

The thought that orders for as m 
as 2,706,000 kw. of generating 
pacity, and its accompanying equi 
ment may be placed by the Russi 
for post-war delivery can only le 
pleasing one to United States 
trical manufacturers. Before the » 
domestic manufacturers did relativ4 
little of the world’s export busines 
power equipment. This situation n 
well change radically, for it is to 
presumed that the Germans. who d 
a good deal of this business bef 
the war. will be sufficiently busy 
their remaining homeland after 
war. U.S. equipment which has 
sent around the world under la 
Lease may well prove to be one of 
best salesmen the U. S. electrical 
dustry can command. 

Exactly how the war-torn nati 
are to pay for the power equips" 
they may want to buy in this cout 
is still a problem, but an attempl 
been made to solve it. The ret 
Bretton Woods International Ms 
tary Conference agreed upon 40! 
ternational stabilization fund com 
ing of gold and currencies of 
ticipating nations, and on a Ree 
struction Bank to underwrite reha! 
tation loans to member countries. 
stabilization fund would insure § 
manufacturers would get U. S. do 
for their products and not blo 
currency good only in the purchas 
country. 







Kppliance Production Gets 
Restricted WPB Approval 


anufacture of All Electrical Devices But Refrigerators and Washing 
achines Is Authorized If Manpower and Facilities Are Available— 
ack of Fractional Horsepower Motors Blocks Making Two Items 


Production of electric appliances ex- 
pt mechanical refrigerators and wash- 
ng machines will be authorized by the 
ar Production Board where manu- 
acturers can show that work can be 
me without the slightest interference 
ith war production and where man- 
ower authorities certify the availability 
non-vital labor, under the fourth step 
f WPB’s reconversion program put 
nto effect this week. 

WPB Chairman Donald M. Nelson, 
h announcing the “spot authorization” 
rogram, warned that “for the time be- 
hg. it is not anticipated that any large 
hcreases in production of civilian goods 
ill be possible.” He said the program, 
he first three steps of which were taken 
) July, is designed to have in readiness 
achinery under which civilian produc- 
jon may be instituted “to take up the 
ack” when military cutback free im- 
sing amounts of labor and materials. 
Failure to authorize the production of 
echanical refrigerators and washing 
achines was commonly ascribed to the 
hortage of fractional horsepower elec- 
¢ motors, virtually all of which are 
w going to the increasing large heavy 
mber programs. This reasoning failed, 
wever, to explain the incongruity of 
thorizing manufacture of vacuum 
raners and electric fans, both of which 
80 require electric motors. 

A WPB spokesman assured ELxec- 
ICAL Wortp that Production of gas 
frigerators also is not authorized, de- 
ite the fact that they do not require 
tors. Publicity on the new WPB 
der listed only electrical refrigerators 
still under the production ban. Kero- 
ne-burning mechanical refrigerators 
¢ authorized for early production. 


Under the new program, allowable 
civilian production will be listed in two 
categories, one of which will include 
anything not certified as especially 
necessary to civilian life which a manu- 
facturer can persuade WPB to author- 
ize, the other consisting of preferred 
civilian items, for the manufacture of 
which WPB will assign AA-5 priority 
ratings under Priorities Regulation 25, 
which embodies the new “spot author- 
ization” program. In addition, preferred 
items will be given controlled materials 
under a Z-1 allotment symbol which 
will assure that war orders for these 
materials are filled first. No priorities 
will be assigned non-preferred items. 

Listed as preferred items are vacuum 
cleaners; electric ranges and other cook- 
ing equipment; industrial and commer- 
cial refrigerating and air-conditioning 
equipment; dishwashers; electric space 
heaters and other appliances not requir- 
ing motors; appliance repair parts; flat 
irons; domestic sewing machines; 
domestic watt-hour meters; domes- 
tic and commercial electric fans; 
electric conduit, metallic tubing and 
raceways, and commercial and indus- 
trial vacuum cleaners, including port- 
able electric hand blowers. 

No marked increase in the produc- 
tion of domestic watt-hour meters is 
anticipated, a WPB spokesman said, 
since meter manufacturers are busy with 
war work and the field is one into which 
a newcomer would not easily be able to 
make his way. 

It was readily apparent that, for the 
time being, the principal production of 
civilian goods to be expected under the 
new program, particularly of the more 
intricate items of interest to the elec- 
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trical industry, will come mainly from 
materials now in stock which have been 
frozen in finished or partially finished 
state since the shutdown of civilian pro- 
duction after Pearl Harbor. Military 
and essential civilian production pro- 
grams are now being cutback from 
stated steel requirements; so it is ob- 
vious that steel will not be available for 
non-essential civilian production under 
a program which is based on non-inter- 
ference with war production. To a less 
drastic extent, the same holds true of 
copper. There will be little difficulty, 
however, in obtaining the right to use 
materials in stock which are not other- 
wise useful in war produciton, and in 
these cases, the principal hurdle will be 
one of manpower and, to a lesser degree. 
manufacturing facilities. 


WMC Approval to Be Required 


Area production urgency committees 
and the War Manpower Commission’s 
regional authorities will be required to 
approve all requests for authorization 
under the new program. 

Nelson promised that production of 
electric refrigerators and washing ma- 
chines would be authorized when it be- 
comes feasible, this determination pre- 
sumably dependent upon sufficient cut- 
backs in airplane production to render 
fractional horsepower motors available. 
Last week’s 3.8 percent reduction in air- 
craft manufacture will not be of any 
appreciable help in freeing these motors. 
it is generally believed, since it con- 
cerned types which use relatively few 
fiotors. At the same time that the cut 
was being made, substantial increases 
were made in the heavy bomber pro- 
grams (B-29 and B-32 superbombers). 
and these planes use many more motors 
than those whose production was cut 
back. A B-29, for instance, uses 153 
fractional horsepower electric motors of 
49 different types. 

It is known that a 20 percent cutback 
of airplane production will free enough 
fractional horsepower motor facilities to 
fill all civilian demands. Such a cutback 
may well be made after the defeat of 
Germany, a high WPB official declared 
recently. 
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Extensions in New York 
Await Essential Material 


Three small New York power com- 
panies which are being investigated by 
the state Public Service Commission be- 
cause of low voltage on their lines and 
for failure to build extensions to rural 
customers are removing the causes of 
complaint as rapidly as conditions allow, 
a report of Commissioner Neal Brewster 
shows. 

All of the companies are ready to 
make extensions as soon as the War Pro- 
duction Board releases the essential ma- 
terial. They serve territories in St. Law- 
rence and Jefferson counties. 

The Rossie Electric & Manufacturing 
Corp., one of the three companies, has 
already eliminated the complaints by 
securing extra power from the Ham- 
mond Light & Power Co. 

Oswegatchie Light & Power Co. and 
the LaFargeville Electric Light Co. are 
the other two companies. 


Missouri Union to Absorb 
Mississippi River Power 


The Missouri Public Service Com- 
mission has approved a plan to sim- 
plify the Union Electric Co. of Mis- 
souri power system by allowing it to 
buy outstanding preferred stock of and 
absorb the Mississippi River Power Co. 
which produces wholesale electricity at 
Keokuk, Iowa. 

Union Electric of Missouri will take 
over Mississippi’s Missouri properties 
in St. Charles and St. Louis counties, 
and acquire stock issued by Iowa Union 
Electric for the purchase of Mississippi 
properties and stock issued by Union 
Electric Co. of Illinois to effect the 





merger of the Illinois and Iowa com- 
panies. Missisippi Co.’s_ preferred 
stockholders were offered the choice of 
selling their holdings for 115 a share 
or converting them into preferred stock 
of Union Electric Co. of Missouri with 
full voting rights and receiving in ad- 
dition a csah payment of $2 a share. 

The plan provides for transfer of the 
physical properties of Mississippi 
Power, except those located in Mis- 
souri, to Iowa Union Electric, which 
in turn will be absorbed by Union 
Electric of Illinois. The commission 
order approving the merger said Union 
Electric of Missouri already had ar- 
ranged for a short term bank loan not 
to exceed $9,000,000 to be used in re- 
deeming the bonds, and will sell a 
bond issue to pay the cost of the re- 
demption. 


Chattanooga Power Board 
Raises Annual Payments 


The Electric Power Board of Chat- 
tanooga, Tenn., which gets its power 
from the Tennessee Valley Authority 
has agreed to increase its payments 
made in place of taxes to the City of 
Chattanooga and Hamilton County. The 
agreement awaits legislative approval, 
but no action is expected until 1945. 

Chattanooga, under the new agree- 
ment, is to receive $189,561.31 annually 
an increase of $55,104.09, and Hamilton 
County, $172,011.54, an increase of 
$37,033.73. 

Arrangements have also been made 
whereby any new acquisition of prop- 
erties by the board or any improvements 
made to existing properties will be in- 
cluded in the “assessment base” upon 
which new annual payments will be 
made. 


EBASCO PLANS PROGRAM—Members of companies in the Electric Bond and 
Share group will hold their annual safety and personnel meetings in Chicago during 
the week of October 1, at the time of the National Safety Congress. Planning the 
meetings, left to right, are M. B. McDonald, secretary, Florida Power & Light Co.; 
C. W. Miller, safety superintendent, Washington Water Power Co.: W. H. Senyard, 
director of personnel, Louisiana Power & Light Co.; R. E. Walter, safety director, 
Nebraska Power Co., and W. T. Rogers, Industrial Relations Department, Ebasco 


Services 
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P.E.P.Co. Is Awaiting 


Rate Reconsideratiy, 


Refusal by Commission Likely 
to Lead to Appeal to Court 


The Potomac Electric Power ¢, 
supplying the District of Columbia, , 
awaiting this week a decision hy the) 
trict Public Utilities Commission op ; 
request that a recent order cyt; 
PEPCO rates by more than $1,037, 
yearly be reconsidered. 

In the event of a refusal to reg 
sider, which is not regarded as 
likely, it is believed certain that PEPQ) 
will appeal the order to the Distrg 
Court of Appeals. Should the 
mission be upheld by all courts, , 
formed observers believed, the cy 
pany would, under statements by Pres 
dent Alfred G. Neal, be almost obi 
to withdraw from the sliding si 
agreement which has governed Was. 
ington’s electric rates since 1925, 

In asking reconsideration of ty 
recent order which, in addition 
slashing rates substantially, lower 
PEPCO’s rate base by eliminating d 
most $18,000,000 in depreciation » 
serve and more than $5,000,000 in « 
cess over original cost and substituted 
straight-line depreciation for the sink 
ing fund method, PEPCO argued the 
the order constitutes “an abandonmex 
of many important and fundamentd 
principles of the sliding scale pla 
. .. Unless the terms of the order a 
modified so as to restore to the plan tk 
principles of mutuality of interes 
which are important to its success 
operation, the company could not co 
tinue under the plan.” 


PEPCO May Void Agreement 


During hearings this spring, Pre 
dent Neal warned that drastic revise 
of the plan without the company’s cot 
sent would force PEPCO’s withdrad 
from the agreement. His recent stale 
ment added: 

“The manner in which the comms 
sion now proposes to modify the ex* 
ing sliding scale plan of operation ® 
such that we simply cannot contin 
longer to accept changes so detriment 
to the welfare of the company.” 

Neal said PEPCO had not earned! 
fair return on its investment for the las 
three years and that it does not anti 
pate earning such return during 19h 

In its petition for reconsiderati™ 
the company held the order illes 
because it changed the sliding ** 
agreement without the company § oF 
sent. It protested that the wrilee 
of $5,581,713 in excess over origina 
cost leaves a valuation which rep 
sents not only substantially less that 







































































1g » replacement cost but also less than 
: e amount actually and prudently ex- 
thoy nded for property used and useful 
serving the public. 

pEPCO struck at the commission’s 
jer eliminating about $1,000,000 


ely 
t 






















t Cy sh working capital from the rate 
ia, yale, terming it the first such action 
he Di electric utility regulation. 

one The write-off of depreciation reserves 


Cuttin punting to $17,844,120 was illegal, 
37. » company argued, because it was 
termined without reference to the 
rece, tual condition of the property, as 
quired by law, because it is in excess 
what the company actually has been 
rmitted to accrue under rate sched- 
es or accounting systems approved by 
» commission and because it is “in- 
nsistent with the basic principles of 
» sliding scale agreement.” 


as 
EPO 
Distrig 
> COM. 
‘ts, ip 
CON 
Pres 
lie Rate of Return Inadequate 

The finding that the “overall cost of 
PCO’s invested capital” is 5.319 per- 
t, or $4,641,000 on an annual basis, 
e company declared, provides a re- 


ywere n of approximately $200,000 less 
ing al an the minimum allowable amount. 
on te ally, the company said, the rate of 
in e urn, cut in the disputed order from 
tituted to 5.5 percent, is “inadequate and is 
» sink! low that ever heretofore established 
d the r any operating electric utility com- 
nment ny having any degree of compara- 
mental ity.” 

pla The company took exception to the 
er ar ntention that the rate cut would cost 
an the ly about $250,000 since the remain- 
terest r represents federal excess profits 
cessty ‘es—a contention of which the com- 
it con ission made no formal mention—with 


¢ comment that it took into consid- 
ation only one important item of ex- 
t nse, leaving out others equally im- 
prtant. 
A commission spokesman pointed 
t that while the sliding scale is a mutu- 


a ly-agreed-to device, the District law 
: ovides that the commission may make 
att ther and further changes in rates” 
yond those agreed to under the slid- 
mi g scale. It was further brought out 
exis at if the company ultimately with- 
. aws from the sliding scale agree- 
nti nt, there will be no guarantee that 
menia } charges will be computed on a rate 
4 se calculated other than by the 
we iginal cost theory currently favored 
eS the commission. 
ant 
1944 = 
ration : 
ile ill Issue $1,500,000 Bonds 
ad New Brunswick Power Co., St. John, 
rite B., has been authorized by the New 
igint unswick Public Utilities Board to 


ue $1,500,000 in first mortgage bonds, 
h interest limited to 544 percent, to 
charge its indebtedness. 
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Missouri Valley Authority 
Is Proposed in Congress 


Senator Murray, Montana Democrat, Introduces Bill Designed to Sat- 
isfy “Irrigationist” and “Navigationist” Groups—TVA Taken as Pattern 
—Little Chance of Action on Measure during Present Session 


Creation of a Missouri Valley Au- 
thority to handle the divergent water 
control and use problems of a nine- 
state area on a completely unified basis 
was asked this week in Congress by 
Senator James E. Murray, Montana 
Democrat. 

Murray claimed considerable support 
for his program, which would be pat- 
terned in general after the Tennessee 
Valley authority, although its empha- 
sis would be primarily on flood control, 
with power of relatively ‘less im- 
portance regardless of how widely it 
might be installed. It was asserted 
that many members of both the “irri- 
gationist” and “navigationist” camps 
in Congress are behind the Murray 
proposal, as well as public and private 
organizations in the nine-state region. 
Neither the Interior Department, gov- 
ernment champion of the “irrigation- 
ists”, nor the army engineers, cham- 


pion of the “navigationists,” was con- 
sulted in preparation of the bill other 
than to furnish specific information, a 
Murray aide told EvectrricaL Wor. 

While there was believed to be little 
chance of action on the plan this ses- 
sion and none before election, the 
Murray move could be important if 
the support claimed for the program 
really has been swung into line. In 
a lengthy address, Murray told the 
Senate that the proposed authority 
would take the best features of both 
the “Pick” plan of the army engineers 
and of the “Sloan” plan of the Bureau 
of Reclamation in laying out the uni- 
fied development program to be carried 
out in the Valley. 

The TVA organizational form would 
be followed, with all offices and per- 
sonnel of the authority on the scene of 
operations, independent of all other 
Federal agencies and strictly account- 





LARGEST SUGGESTION AWARD—A method of pre-form wiring on switchboards 
and other control equipment employing a wooden jig and making production-line wir- 


ing of panels possible won for W. L. Jackson, left. $1,832.25. John Downes, who helped 
work out the wiring details, received $610. The award was the largest in the 


history of the Westinghouse Electric & Manufacturing Co.; the men are employed 
at the East Pittsburgh plant 











able to Congress. In heaping lavish 
praise on TVA’s success of the past 10 
years, Murray told the Senate that the 
pattern established in the Tennessee 
Valley was the only one which could 
properly solve the problems facing op- 
posing interests in the vast Missouri 
basin. 

Murray emphasized that whatever 
plan be developed by the MVA, it 
would have to make full provision for 
needs of all regions. Thus, he ex- 
plained, “navigationists’” could not 
force through a navigation program 
which would leave upstream “irriga- 
tionists” without water for their pet 
projects, nor could “irrigationists” 
preclude a downstream channel] by 
taking all the streamflow for irriga- 
tion near the headwaters. Murray 
leaned to the belief promulgated some 
time ago by engineers of the nine 
Missouri basin states—that there is 
water enough for all. 

It was understood that the Murray 
plan has received White House “en- 
couragement,” although nothing defi- 
nite in favor of the plan has_ been 
made public by or from the president. 
Various organizations, possibly includ- 
ing the National Rivers and Harbors 
Congress, which met recently at New 
Orleans to condemn the policy of cre- 
ating new power authorities such as 
MVA, are expected to endorse the Mur- 
ray bill, the senator’s office intimated. 


Arizona Edison Co. Wins 
$4,626 State Tax Judgment 


Holding that the Arizona state tax 
commission had arbitrarily increased 
the assessed valuations of Arizona Edi- 
son Co.’s Yuma properties by $200,000 
and had charged an excessive state 
property tax, the Yuma county Su- 
perior Court recently awarded the 
utility a $4,626 judgment. 

Of the recovery, $2,681 represented 
taxes paid under protest on the prop- 
erty valuation, allegedly increased 
without notice or hearing, and the re- 
mainder was the amount the company 
paid on the property tax rate held to 
be higher than. it should have been. 


Generator Is Installed 


Nearly three years after the first order 
was placed, a third steam-turbo gen- 
erating unit of 8,000 kw. has been 
completed at the Brentwood Bay plant 
of the British Columbia Electric Rail- 
way Co. on Vancouver Island. Con- 
struction of the turbo-unit was hindered 
by war-time conditions. The first two 
units at the plant were installed in 1912. 
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FPC Grants License 
for Vernon Project 


Connecticut River Power Co., Lit- 
tleton, N. H., and New England Power 
Co., Boston, have been granted a joint 
license by the Federal Power Commis- 
sion for the 41,560-hp. Vernon hydro- 
electric project located on the Con- 
necticut River between Hinsdale, N. H.., 
and Vernon, Vt. Both companies are 
subsidiaries of New England Power As- 
sociation. 

New England Power owns and 
operates a transmission line running 
from the New MHampshire-Massa- 
chusetts boundary to Pratt’s Junction, 
Mass.; the remainder of the project 
is owned and operated by the other 
licensee. 

Under the license, the Connecticut 
River Power Co, must alter and en- 
large the Vernon project whenever 
ordered in accordance with a com- 
prehensive plan of the commission to 
develop the Connecticut River. 

War Department plans authorized by 
Congress call for the construction of 
reservoirs which would increase the 
low month flow from 2,500 to 5,900 
cubic feet a second. With a better 
regulated stream flow, it is likely that 
the company will be called upon to in- 
crease the installed capacity from 
24,400 to possible as high as 60,000 kw. 


Massachusetts Utility Co. 
Planning New Note Issue 


The Western Massachusetts Com- 
panies, controlling the Western Massa- 
chusetts Electric Co., operating in the 
Springfield-Greenfield-Pittsfield areas, 
has called a special meeting of share- 
holders for September 6 to secure per- 
mission by at least a two-thirds vote to 
issue new secured notes totaling $15,- 
000,000, to mature September 1, 1969, 
and bearing an interest rate of -2.8 
percent. 

On September 1, 1940 this associa- 
tion issued $15,000,000 in secured notes 
to mature September 1, 1955, bearing 
an interest rate of 2.7 percent. At that 
time the officers of the association de- 
sired to obtain a longer term issue but 
were unable to do so on favorable 
terms under the market conditions then 
prevailing. As a result of recent ne- 
gotiations, it is now believed that a new 
and second issue can be placed for the 
above amount with the same security 
and with satisfactory provisions for 
calling the notes at any time before 
maturity. 

It is proposed that subsequent series 
of notes may be issued only to the 
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extent that the consolidated debt of ft 
association and its subsidiarics jj] 
thereby be increased above 50 pero, 
of the consolidated fixed property 
counts of the subsidiaries, |}; 
planned by the association to retire 


first series of notes through purch, 


Revised “Coal Clause’ 
Cuts Kentucky Rate 


Municipalities, rural  cooperatiy. 
and other utilities buying power fy, 
Kentucky Utilities Co. will enjoy , 
percent saving under the revised Ke 
tucky Utilities “coal clause” that 
came effective July 1. 

Announcement of the saving y 
made by the Kentucky Public Seryj 
Commission in denying an intimatiy 
by the Office of Price Administratig 
that municipal customers of the pov: 
company would ‘have to pay increas 
charges as the result of the clause whic 
provides that wholesale customers ¢ 
utilities shall be billed accordingly whe 
the price of coal used in the manufg 
ture of power rises or falls. 

Public Service Commission oficis 
believe that the directive sent to the 
utility company by Robert A. Nixon 
OPA director of transportation and uti 
ities, that any increase of rates would 
have to be handled through the com 
mission under OPA intervention, w: 
brought about by conditions in Frank 
fort. Here the municipal system had @ 
special contract which it had “inherited 
when it assumed ownership of the local 
utility. Now the Frankfort system must 
accept a standard contract at an in 
crease of $500 a month. 


Power Study to Continue 


Engineering studies of the un 
veloped power resources of (wet 
Gorge, Inyo County, Calif., will be c- 
tinued during the current fiscal yea 
on $75,000 granted by the Board «! 
Water and Power Commissioner © 
Los Angeles. Progress studies of mos 
efficient locations for power plants, pet 
stocks and surge chambers will 
made. 


Columbia River Tour Ovet 


A 2.000-mile automobile tour o! the 
Columbia River basin by a group 
20 engineers, members and represent 
tives of the international joint co™ 
mission of the United States and 
Canada has just been completed. The 
group studied a co-ordinated powe' 
irrigation and navigation program. 





































































otutt Coal Reserve 
‘il i Is Greater on July 1 


Perces 


tly inn 000 Ton Increase in June 


: 59681000 Tons on Reserve 


‘ire th 


rcha@fimtuminous coal stocks held by all 


s showed an increase for the second’ 


cutive month on July 1, accord- 

' to figures released by the Solid 
Se J; Administration for war. 

ctemame addition, exceptions to Petroleum 

“WE ibution Order 13, which prohibits 

yse of fuel oil for generation of 


rative 

ye tricity where it can be dispensed 
va ,. have been reinstated about a 
| Kelmminth after having been revoked. Not 
at the 25 east coast plants which are 

























ted will actually return to oil gen- 
LW ion, but the granting of the excep- 
‘erviems will save up to 300,000 tons of 
nati monthly depending on how widely 
ratig js substituted for coal. 
powemmational bituminous stockpiles rose 
regsefumare than 4,000,000 tons during June 
whic 9.681,000 tons on July 1. Electric 
ustry stocks rose from 15,713,000 
son June 1 to 16,457,000 tons July 
but the average number of days 
ply dropped from 83 to 80 for the 
icialmmustry as whole. Monthly consump- 
0 thn by the industry was up 5.4 per- 
lixonfmmt to 6,163,000 tons, while daily 
| utilmerage consumption was up 8.9 per- 
souldgmmt to 205,433 tons. Average num- 
com of days supply, by regions, was 
Was follows: 

rank-fmmNew England, 98 days, down eight; 
ad ammaddle Atlantic, 77 days, up two; Ohio 
ited days, down three; Michigan, 87 
locals, up five; Illinois-Indiana, 74 days. 
musif/™™ change; lower Missouri Valley, 78 
1 infiiys, down three; Lake Docks Terri- 
y, 142 days, up 18; Southeast, 87 
s, down 32; Southwest, Mountain 
i Pacific, 152 days, down five; total, 
regions, 80 days, down three. 


TS @ 
wher 
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~Water Supply Still Adequate 


wif’ ater supply for hydro-electric 
Cu rations continued to tighten through 
veatfey. although by mid-August it had 
| ofm™msed no real complications, accord- 

to Office of War Utilities sources. 


mos general drought which affected 
pet antic Coast states earlier in the year 
- befiead west through all states as far as 


isiana, Arkansas, Mississippi, Ten- 


ee, Kentucky and Ohio, the 
‘. Geological Survey reported. 
er ilering in Tennessee, Kentucky and 


®, where streamflow at six repre- 
lative stations was the lowest of 
po nd for July, the area of deficient 
ram flow covered all or the major 
sof eleven states. Storage reser- 
ts, filled well earlier in the year, 
¢ held up well, confining most of 
drought damage to agriculture, but 
survey reported that continued defi- 








“THIS GAS TURBINE—Has many post-war possibilities for hauling trains, pro- 
pelling ships and airplanes,” J. Kenneth Salisbury. General Electric turbine engineer, 
left, tells Alf Hansen, center, G-E. turbine specialist of San Francisco, and R. C. 
Powell, director of mechanical and industrial engineering, Pacific Gas & Electric 
Co. The group is studying a cutaway model at a recent joint meeting of the 
A.LE.E. and A.S.M.E. in San Francisco which was attended by more than 750 


members. 


A similar meeting in Los Angeles attracted over 1,000 persons 





ciencies in stream flow might create 
“a serious condition this fall, when 
stream flow is generally at a minimum 
for the year.” 

Flow of the Columbia River fell ap- 
preciably, leading to the prediction that 
the flow there may “fall near, if not 
below, that of 1926, the lowest run-off 
in a 66-year record.” 

Run-off was excessive in the region 
running north from Kansas to North 
Dakota, and in Southern California. 


WPB Authorizes 5,638 
Ranges for 4th Quarter 


First authorization to produce domes- 
tic electric ranges for the fourth quarter 
of 1944 has been granted by the War 
Production Board to three manufactur- 
ers who are able to make them, without 
interfering with war production. 

The authorization for 5,638 ranges 
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is divided as follows: Frigidaire Divi- 
sion, General Motor Corp., Dayton, 
Ohio, 2,344 ; Gibson Refrigerator Co., 
Greenville, Mich., 2,500; and A. J. Lin- 
demann and Hoverson, Milwaukee, 794. 

All of the ranges are to be of the four- 
burner type and are expected to reach 
the civilian market about January, 1945. 


Alberta Power Companies 
Prepare 3 “Test” Areas 


Canadian Utilities, Ltd., and Calgary 
Power Co. are developing “test” areas 
to bring electricity to Alberta farms. 
The former company in September will 
be able to supply power to an area of 
23,000 acres, west of Swalwell, about 
50 miles northwest of Calgary, and a 
second “test” area is to be set up on 
20,000 acres west and south of Vegre- 
ville. 

The Calgary Power Co. will use the 
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Olds district for a “test” area. 

Present operations are the outcome 
of studies carried out last year by the 
two private companies in conjunction 
with the National Research Council of 
the University of Alberta. 


Investigate Utilities 
on War Tax Charge 


California Commission Declares 
Levies Are Passed to Consumers 


Investigation of 130 California utili- 
ties on the charge they are escaping 
payment of war taxes by classifying 
them as operating expenses and passing 
them on to consumers in the form of 
rates was conducted by the California 
Railroad Commission which held hear- 
ings in San Francisco and _ Los 
Angeles on July 27 and August 10, and 
scheduled a concluding session for 
August 18. 

Proposing to save utility users large 
sums of money by reducing 1ates to the 
point where utility income would not be 
subject to excess profit taxes, the com- 
mission announced, however, that it 
does not contemplate ordering any rate 
reductions as direct result of the hear- 
ings. Reductions might be considered 
in future proceedings against individual 
companies, if present findings merit 
such action. 


Michigan Case a Precedent 


Precedent for the hearings was cited 
by Commission President Richard 
Sachse, who referred to a recent Michi- 
gan Supreme Court decision which held 
that Michigan’s rate-making body “had 
the discretionary authority to exclude 
those items from public utility expenses 
which place unnecessary burdens upon 
the consumer. President Sachse de- 
clared that the meeting of excess profit 
taxes, not out of profits but by charges 
collected from customers, amounted to 
an estimated $100,000,000 yearly. 

Strenuously opposing utilities, includ- 
ing light, power, water, gas, communi- 
cations and freight services, contend 
the proposal would in part circumvent 
the government’s war finance program 
and that no real saving would be 
offered to the consumer. 

Stress was laid by the California 
corporations on the fact that virtually 
all of the increased revenue has come 
from government business and that it 
returns to the government in payment 
of taxes. Should the commission de- 
prive the government of this revenue, 
they argued, it would be shifted to the 
ultimate consumer in some other form 
and the people would experience no 
real benefit. 


108 


It was claimed that under war-time 
tax legislation, corporations and their 
stockholders are carrying the extra 
taxes in the majority of cases, Counsel 
for some companies argued that be- 
cause of the form of present tax laws, 
war taxes do not affect all corporations 
equally and the commission’s proposal 
would result in disastrous injustice to 
some utilities. 

Some companies cited the fact that 
electric rates have been reduced since 
1939, a situation ostensibly contradict- 
ing the assumption that utility taxes 
have been passed on to rate payers. 


Plans Earth Dam Spillway 


Montana Power Co. has completed 
plans for a $15,000 earth dam spill- 
way at Lake Helena which the com- 
pany uses as a supplementary supply 
for Lake Hauser. 





















Water Low, Danville Ask 
Help of Private Compa, 


The City Utilities Departmen , 
Danville, Va., is negotiating with \ 
palachian Power Co. for temporary 
nections linking the city with the poy 
company in view of the rapid dig 
pearance of water at the city’s hy; 
electric plant in Patrick County, ¥ 

Unless heavy rains intervene, ), 
ville has only about three weeks « 
ply of water in its storage dam, 

The city’s new substation has he 
halted because certain necessary equi 
ment is being delayed in the Pittshyrg 
factory. It will take three weeks y 
install this equipment in the substatig, 

E. C. Brantly, utilities manager, gi 
that temporary connections can 
made. Danville is now using daiy 
more power than can be made by ty 
total volume of water entering the day 
through creeks and streams each dy 





MEETINGS 


Edison Electric Institute—Prime movers committee 
Wm. Penn Hotel, Pittsburgh, Pa., Ocober 2-3; 
electrical equipment committee, Schenley 
Hotel, Pittsburgh, Pa., October 5-6; transmis- 
sion and distribution committee, Hotel Statler, 
Buffalo, N. Y., October 9-10. Col. H. S. 
Bennion, managing director, 420 Lexington Ave., 
New York 17, N. Y. 


Previously Listed 


International Association of Electrical Inspectors— 
Northwestern section, Olympian Hotel, Olympia, 
Wash., August 21-23; E. B. Morrison, secretary, 
P.O. Box 70, Portland, Ore. Southwestern sec- 
tion, Palomar Hotel, Santa Cruz, Calif., August 
28-30; H. L. Gerber, secretary, Room 205, City 
Hall, San Francisco, Calif. Western section, 
Claypool Hotel, Indianapolis, Ind., September 
11-13: F. H. Moore, secretary, 320 N. Meridian 
St., Indianapolis, Ind. Eastern section, DeWitt 
Clinton Hotel, Albany, N. Y., September 18-20- 
F. N. M. Squires, secretary, 85 John St., New 
York, N. Y. Southern section, Ainsley Hotel, 
Atlanta, Ga., September 25-27; A. M. Miller, 
secretary, 219 Governor St., Richmond 19, Va. 


American Institute of Electrical Engineers—Pa- 
cific Coast technical meeting, Biltmore Hotel, 
Los Angeles, Calif., August 29-September |. 
H. H. Henline, national secretary, 33 W. 39th 
St., New York 18, N. Y. 


Edison Electric Institute — Accident prevention 
committee, .E.!. headquarters, New York, 
N. Y., September 12-13. Col. H. S. Bennion, 
managing director, 420 Lexington Ave., New 
York 17, N. Y. 


Iluminating Engineering Society—Annual conven- 
tion, Edgewater Beach Hotel, Chicago, Ill., 
September 14-16. A. D. Hinckley, executive 
secretary, 51 Madison Ave., New York 10, N. Y. 


Indiana Electric Association—Annual fall meeting, 
French Lick Springs Hotel, French Lick, Ind, 
September 20-22. €E. Hauser, secretary- 
treasurer, 1414 Circle Tower, Indianapolis, Ind. 


International Association of Electrical Leagues— 
Annual conference, Detroit, Mich., September 
20-22. O. C. Small, secretary, 155 E. 44th St., 
New York 17, N. Y. 


Southeastern Electric Exchange—Engineering and 
operation section, Roosevelt Hotel, New Or- 
leans, La., September 21-22; sales conference, 
Atlanta, Ga., October 10-12. J. W. Talley, exec- 
oe sectetary, 303 Haas-Howell Bldg., Atlanta 
3, Ga. 
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Maryland Utilities Association—Mid-year meeting 
Lord Baltimore Hotel, Baltimore, Md... Septen. 
ber 22. R. C. Brehaut, secretary, 1!  $ 
N.W., Washington I, D. C. 


Association of Iron and Steel Engineers—Annws 
meeting, Wm. Penn Hotel, Pittsburgh, Pa 
September 25-27. Brent Wiley, managing di- 
rector, Empire Bldg., Pittsburgh 22, Pa. 


Municipal Electric Utlities Association of New 
York State—Annual meeting, Lake Placid Club 
Lake Placid, N. Y., September 26-28. 7. J. 
oe secretary, 200 E. Third St., Jamestow 
N. Y. 


National Electrical Contractors Association - 
Annual meeting, French Lick Springs Hote 
French Lick, Ind., October 1-5. L. W. Davs 
general manager, 633 Investment Bidg. i 

and K Sts., N.W., Washington, D. C. 


International Municipal Signal Association‘ 
nual meeting, Hotel Statler, Boston, Mas. 
October 2-5. Irvin Shulsinger, secretary, §¢ 
4ist St., New York 17, N. Y. 


National Safety Council—Annua! congress, She 
man, Morrison and LaSalle Hotels, Criceg 
il., October 3-5. N. H. Dearborn, managne 
director, 20 N. Wacker Drive, Chicago 


National Electronics Conference—Medire” -* 
of Chicago, 505 N. Michigan Ave. 
111., October 5-7. Beverly Dudley 
520 N. Michigan Ave., Chicago |, 


Electrochemical Society — Fal! meeting, “% 
Statler, Buffalo, N. Y., October 12-14. Cos 
Fink, secretary, Columbia University 
Broadway, New York, N. Y. 


American Weldi Society — Annual eer 
Hotel Cleveland, Cleveland, Ohio, Uo 
16-19. Miss M. M. Kelly, secretary 
39th St.. New York 18, N. Y. 

Pennsylvania Electric Association — °°" 
equipment committee, Johnstown, P3., VOC" 
19-20. A. N. Shealy, chairman, Pennsy'e™ 
water & Power Co., Lexington Bidg Baltimore 
Md. 


Engineers Council for Professional Developme” 
Mamet meeting, Engineering Soc oe re 
New York, N. Y., October 20. S. oy 
secretary, 29 W. 39th St., New York 18%" 


National Electrical Manufacturers Association: 
Annual meeting, Waldorf-Astoria Hote. ™ 
York, N. Y., October 23-27. W. J. 
er director, 155 E. 44th St., New 


aald. 
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tput Rise Is Slight 
» Week Ended Aug. 12 


he usual late summer rise in the 
punt of electrical energy distributed 
the light and power industry is evi- 
st on the output curve as the figure 
the week ended August 12, 1944, 
hed 4,415,368,000 kw.-hr. the high- 
weekly figure since early in April. 
ures released weekly by the Edison 
tric Institute show that with the 
eption of the week including July 
here has been a constant rise since 
frst week of June. 
he figure for the week ended 
rust 5, 1944, was 4,399,433,000 kw.- 
for the week ended August 14, 
3. the figure was 4,287,827,000 kw.- 
and for the week ended August 
1942, the figure was 3,654,795,000 
-hr. 
n increase of 3.0 percent over the 
esponding week of 1943 was shown 
the figures for the week ended 
sust 12 for the United States. The 
ific Coast section showed an in- 
ase of 13.3 percent over last year. 
other sections also showed slight 
ns with the exception of the Rocky 
untain section where the decline was 
percent and the Mid Atlantic sec- 
n where the decline was 4.4 percent. 
h sections have been showing a 
stant declining trend in recent 
Pks. 


Weekly Output Millions Kw.-Hr. 
1944 1943 1942 
Aug. 14 4, Aug. 15 
Aug. 7 4, Aug. 
July 31 4,227 Aug. 
July 24 July 
July 17 July 
July 10 3, July 
July 3 4, July 
June 26 4, June 
June 19 4, June 
June 12 4; June 
June 5 3, June 
May 29 3, May 
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neville Will Complete 
Long Transmission Line 
onneville Power Administration 
complete the half-finished 230,000- 
transmission line from Grand 


lee dam to near Rock Island on 
Columbia River, 


he agency announced that it will 


wot 
oe re) 


o 
“I 


Billions of Kw.-Hr. 
gi 
oa 
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finish the construction because of in- 
ability of Enterprise Electric Co. of 
Baltimore to complete its contract and 
the loss of time that would be entailed 
in obtaining another contractor. 

Equipment and crews of the Mary- 
land concern will be retained to push 
the 72-mile eastern section of the 183- 
mile Coulee-Covington line. 
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Plant to Be Ready, Sept. 1 


The new steam generating plant of 
the Nova Scotia Light & Power Co. at 
Halifax will go into operation about 
September 1. The company is now mak- 
ing a survey of its power houses and 
inter-connecting systems so as to clarify 
its postwar plans. 
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FOR HALF A MILLENIUM—To preserve highly valuable records against the ravages 
of time, accidents, fire and the fortunes of war. the Connecticut Light & Power Co. 
is resorting to the microfilm. Over 600 80-page books in the real estate department, 
requiring 48,000 shots from the camera shown in operation by Howard Moran of the 
Microstat Corp. of New England are being filmed in Waterbury. Accounting records 
are being similarly treated at the Hartford offices of the utility. Included in the 
latter are valuable fixed capital investment data. The records are microfilmed on 
100-ft. rolls of 35-mm. film. each containing 700 pictures, and after processing and 
critical inspection are indexed and returned to the power company for vault storage. 


The microstats are fireproof and guaranteed for 500 years’ life. 


The negatives from 


the above 600 field books could be packed in approximately the space of an 


ordinary shoe box, if desired 





Water Shortage Delays 
Norfork Power Output 


Full-scale generation of power at 
Norfork Dam in Arkansas will be de- 
layed for another month or possibly 
longer because of the water shortage 
which has delayed filling of the reser- 
voir, an Interior Department spokes- 
man said this week. 

Meanwhile, the Norfork generator, of 
35.000 kw. capacity, is being used as 
a condenser to maintain voltage on 
lines through which power is being 
pumped into the Arkansas system from 
the Tennessee Valley Authority. A 
contract covering this service and also 
covering emergency power supply is 
before the Federal Power Commission 
for approval. The contract is under- 
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stood to expire this month. FPC re- 
cently approved a contract, since ex- 
pired, providing rates for the sale of 
power generated at Norfork during 
tests to the Arkansas Power & Light 
Co. 

When Norfork goes into commercial 
operation, it is expected that most of 
its energy will be sold to A. P. & L.., 
at least for the duration, under a con- 
tract now being negotiated. 


Joseph F. Becker Dies 


Joseph F. Becker, 69, retired ‘vice- 
president in charge of sales of the 
Consolidated Edison Co., died August 
14, while visiting Saranac Inn, N. Y. 
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Arkansas P. & L. Asks Rat, 
Cut Decision Reheniy, 


Arkansas Power & Light (. has f 
a petition with the Arkan-as Dear 
ment of Public Utilities esking 4, 
the department’s order of June 24 ¢) 
ing the company’s rate ba-e at gy 
996,290 and ordering a $975.37] 
reduction be set aside. The petjy 
asked a re-hearing on the case, yj 
required seven months of liaring 1 
fore the department before its oy; 
was issued. 

Gordon Young, attorney for 4 
power company, asserted in the » 
tion that the department had {jj 
to give sufficient consideration ty 4 
reproduction cost estimates filed by 
company in establishing a rate |x 
The petition asserts that the rate had 
should be at least $52,000,000. 

It was indicated at the departme 
that the motion will be over-ruled, fj 
power company has announced it , 
appeal the order to the Arkansas 
preme court if this action is taken 





























Coops in New Mexico 
Form State Associatios 


Formation of a statewide associati 
of New Mexico’s rural electrificatic 
cooperatives for the purpose of provid 
ing a central agency for considerin 
their individual problems and develo 
ing plans for meeting post-war emer 
encies was completed at Santa Fe i 
early August. 

Development of rural electrificati 
and the extension of existing rural ela 
trification lines throughout the state 
among the issues scheduled to be lai 
before the association. 

Officers are Oliver Kimbrough, Clon 
president; Gaylord A. Burt, Taos, i 
president, and C. O. Shirey, Porta 
secretary-treasurer. 






UTILITY REPORTS 





Net Income 


1944 
*Birmingham Electric $1,216,455 
*California Elec. Power and 


subs 1,292,042 


~— 


| 
*Carolina Power & Light.... 2,525,222 a 
*Central Arizona Lt. & Pr... 841,120 a 
tEl Paso Electric (Texas)... 559,84 os 
*Florida Power & Light..... 2,475,828 er 
tGulf States Utilities 2,372,346 ‘oI 
*Kansas Gas & Electric..... | 438,556 ‘ai 
*Minnesota Power & Light... 1,827,263 ie 
*Montana Power and subs.. 4,30! ,83! ie 
*Nebraska Power .........- 1,620, 198 $M 
*Pennsylvania Power & Light 5,616,529 ‘s 
*Puget Sound Power & Light 5,358,612 be 
tSavannah Electric & Power 254,454 2 Om 
*Texas Electric Service...... 1,601,871 


tVirginia Electric & Power.. 4,613,153 


*Twelve months ended June 30. 
{Twelve months ended May 3!. 
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Oblique Pole Strips 
More Readily Seen 


By W. H. MEURON 


Pacific Gas and Electric Co. 
Auburn, Calif. 


TESTS showed that pole markers are 
most effective when placed obliquely. 
Utility standards were therefore 
changed 


It is the practice of Pacific Gas 
and Electric Co. to place visibility 
strips on poles horizontally at critical 
curves on highways and at other 
points where poles must be made more 
conspicuous in the interest of public 
safety. Since many people suffer from 
astigmatism and in view of the fact 
that those afflicted with oblique 
astigmatism are much fewer than 
those with either vertical or horizontal 
astigmatism, it seems only logical to 
Place pole markers at an angle of 45 
deg. instead of either vertically or 


horizontally to be more noticeable. 

Experiments proved the merit of 
this suggestion and company stand- 
ards are now being changed. More- 
over, when the markers are placed 


obliquely, the size may be reduced 
from the present standard of 6x15 in. 
to 4x15 in., saving one-third of the 
material and at the same time actually 
increasing effectiveness. 


Controls Acidity Of Turbine Oil 


By E. J. DREWELOW 


Superintendent, 


Riverton Statio: 


The Empire District Electric Co. 


Riverton, 


Improved means of insulating pipe 
flange connections in the cooling 
water lines to turbine bearings has 
effectively reduced acidity build-up of 
lubricating oil at the Riverton station 
of The Empire District Electric Co., 
Riverton, Kansas, by breaking the 
circulating path of electrical current 
from turbine shaft to frame. 

This development resulted from ex- 
periments involving a 12,500-kw. 
turbo-generator unit, of 1915 vintage, 


Nevtralization Number in Mgms. KOH 
: o : 
~ 5 


Kan. 


equipped with steam shaft seals and 
water-cooled main bearings. Lubri- 
cating oil was a first-quality, highly- 
refined product common to all units 
in the station. 

Trouble had been experienced on 
this machine with excessive accelera- 
tion of the acidity value of the oil 
with resultant “sludging.” This con- 
dition was aggravated by water con- 
tamination due to sweating and 
minor leaks in connected water cool- 


Days in Service 


BUILD-UP of oil acidity before and after installing insulating tube in cooling water 
line to outboard bearing on turbo-generator unit 
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ing coils and bearing shells. Conven- 
tional purification of oil was used in 
an effort to control the increase in 
acidity value. Methods included cen- 
trifuging, water washing, filtration 
and filtration treatment with chemical 
reactive filter medium. These ex- 
pedients removed sludge and water, 
improving color and reducing acidity 
but did not inhibit acidity build up. 

One of the sources of acidity con- 
tamination can be the circulation of 
electrical current from the turbine 
shaft through the bearing and sup- 
porting frame of the prime mover. 
This is normally prevented by insulat- 
ing the outboard bearing pedestal 
from the frame, thereby breaking the 
circulating path. This involves an in- 
sulating pad under the bearing and 
insulating all anchor bolts, dowel 
pins, connecting oil lines and water 
lines if the bearing happens to be 
water cooled. Mica or similar dielec- 
tric material is normally used. 





PLASTIC insulating tube in cooling 
water lines of turbine bearings breaks 
path of currents circulating from turbine 
shaft to frame; reduces acidity build-up 
in lubricating oil due to action of the 
current 


This conventional method is not 
entirely satisfactory in the case of 
water-cooled bearings. Here the prob- 
lem is complicated by the possibility 
of scale forming solids contaminating 
the cooling water supply, especially if 
ordinary river water is used as 
coolant. Scale deposits or encrustants 
soon bridge the insulated pipe flange 
connections and provide a path for 
the circulation of electrical current 
from shaft to frame. The resulting 
passage of current through the oil 
film causes deterioration of the lubri- 
cant that is reflected in development 
of acidity and resultant rapid sludg- 
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ing, especially if water and air con- 
tamination are also present to aggra- 
vate the condition. 

To remedy this trouble an im- 
proved means of insulating the cool- 
ing water line connections to the 
bearing was needed. This was accom- 
plished by inserting in the cooling 
water inlet and outlet pipes short sec- 
tions of transparent tubing of insu- 
lating plastic material. The material 
used was methyl-methacrylate tubing 
manufactured by DuPont under the 
trade name “Lucite.” This material 
can be threaded and machined and 
has found wide application in the air- 
craft industry. Short sections of the 
tubing were made up with threaded 
steel flanges on each end and inserted 
in the regular water connections to 
the outboard bearing, as shown. 

The oil system was drained and a 
new batch of oil added. This change 
was made on July 24, 1943. The in- 


Compensators For Distance Relaying—II 


By J. L. BLACKBURN 


Relay Engineer, Westinghouse Electric & 
Manufacturing Co., Newark, N. J. 


A description of compensators 
used with low voltage potential trans- 
formers to energize distance type re- 
lays was given in Electrical World, 
July 22, 1944, page 146. Applications 
of the device are presented here. 

One of the most common applica- 
tions of the compensator is to a star- 
delta power transformer bank with 
current transformers on the low volt- 
age side. Typical schematic connec- 
tions are shown in Fig. 1. R + jX in 
this case is normally expressed in 
ohms at line-to-neutral voltage or 














Compenseror 
vo/lage 


















Impedance relay 
potentials are 
® AB, BC) CA 


SCHEMATIC diagrams of connections for compensating for the voltage drop aco 
a star-delia connected power transformer. Schemes employ current transformers thot 
are connected outside (1), and inside the delta, (2) 
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itial acidity value or neut:alizatiy, films. 
number value was 0.15 mz. KO 
After nine months’ continucys ope. 
ation with no treatment of any 
scription, the oil shows a valye of 
0.230 mg. KOH. Prior to the instal, 
tion of the “Lucite” insulator conne, 
tions the acidity accelerated froy, i 
value of 0.025 mg. KOH to 1.09 mg 
KOH in approximately the say 
length of time and finally resulted jy 
discard of the batch of oil after » 
peated efforts to wash, centrifuge 
filter and treat the acid-contaminats 
lubricant. 

Advantages of using transparey 
plastic tubes are two-fold. The sectig, 
of tube provides greater insulatiy 
protection than an insulated flanged 
joint; and, further, the transparency 
shows readily the accumulation ¢ 
water encrustants and cleaning of th 
insulating sections can be prompt 


scheduled. 


V:/ V3{volts. The drop across the 
bank at voltage V: which appears 
across one transformer secondary is 


=x (R + jX)V3 =1(R +jX) volts (1 





V 
This voltage is in phase with the high 
voltage, line -to-neutral voltages 
V,, Vs, or Ve. 

The compensators actually receive 
a current proportional to I and » 
produce an output voltage; ¥ 3 time 
I (R + jX) drop in magnitude ani 
shifted 30 deg. in phase. This 


shown in the vector diagrams. | 



















Impedance reloy 
potentials ore 


AB. BC, CA 





< of the secondary, the drop is: 
V3 1e(R+5X) Re voit (2) 








e Re and Ry are the current and 
ge transformer ratios as shown. 
compensator taps are calibrated 
olts compensation with five am- 
flowing through the primary 
ings. Therefore, the compensa- 
setting is: 
V3 1. (R +5X) Re 
SER ETI vette @) 


v 












the bank R and X values are ex- 
sed in percent on KVA base, 
ation (3) can be rewritten: 
8 (KV)? Re (YR +j TX) 
~ (KVA) Re 
pmetimes the current transformers 
lying the compensators applied 
star delta power transformer are 
ected inside the delta winding as 
mn in Fig. 2. Again, with R + jX 
essed in ohms at Vi/ ¥3 volts, the 
» across the bank is: 

¥31(R + jX) volts (5) 
is drop is in terms of the line-to- 
voltage Vi and is in phase with 
high voltage line to neutral volt- 
he i V,, Vs, or Vc. The drop also is 
1s M@portional to the compensator out- 
is Reduced to secondary terms, the 
1) Mppensator setting becomes: 
5 V3 Re (R +5X) 

R, 






volts (4) 

















volts (6) 


quations (3) and (6) are the 
$ In Fig. 1 the compensated 
ae relay voltages are AB’ BC’, and 
: and only one compensator pro- 


the drop for each phase relay 
a voltage. On the other hand, in 
: 2, the compensated delta relay 
-Bages are A’B’, B’C’, C’A’ and 
compensators provide the drop 
each phase relay delta voltage. 
n two compensators contributing 
he relay delta voltage, as in Fig. 
he output of each is ¥3 less than 
utput of one in Fig. 1 because of 
V3 difference in primary cur- 
Therefore, the total compensa- 
of two compensators in Fig. 2 
ils the total compensation of one 
ig. 1 and the settings for each 
are equivalent. 
r accurate distance measurement 
nsymmetrical faults, it is neces- 
that the secondary voltage output 
€ potential transformers corre- 
nds exactly to those on the high 
age line. To accomplish this with 











‘4 


star-delta power transformers, a delta- 
star auxiliary potential transformer 
is required and should be connected 
as shown in Figs. 1 and 2. 

The application of compensators 
to three winding power transformers 
is the same as for an equivalent two 
winding bank if the third winding or 
tertiary is not connected to a source 
of power. However, if two windings 


of compensators can be derived in 
exactly the same manner as was done 
above for two winding power trans- 
formers. 

Additional points on the applica- 
tion of the compensator will be given 
in a subsequent article. 


Portable Cable Testing Outfit 


For making high-voltage tests and 
locating cable faults in the field, the 
Simplex Wire & Cable Co., Cam- 
bridge, Mass., equipped a 4-door, 
1941 Cadillac sedan with a testing 
transformer, a half-wave rectifying 
vacuum (Kenotron) tube, and control 
apparatus with auxiliaries to facilitate 
and safeguard operation. This port- 
able testing outfit and its applications 
were described by W. D. Fenn, labora- 
tory engineer, and L. A. Gray, test en- 
gineer, of the Simplex company at the 
1944 northeastern district technical 
meeting of the A.I.E.E. at Boston, 
Mass. 

The tube and transformers are lo- 
cated behind the front seat, the rear 
seat and partition ahead of the trunk 
having been removed to provide in- 
terior space. The supply voltage (110 
to 120 volts, 60 cycles) has to be ob- 


tained from an external source. A felt- 


lined box for transporting the tube is 
located back of the filament trans- 
former, and the tube is fastened so 
that road shock and vibrations of the 
car do not affect it. Control equipment 
is in a 26-in. x 19-in. x 12-in. metal 
box in the trunk, all wiring to the 
panel being through connectors per- 
mitting easy removal of the equip- 
ment when it is necessary to make 
tests at points distant from the car. 
Meters and similar apparatus are pro- 
tected by film cutouts. 

The high voltage is applied to the 
cable by an insulated flexible test lead. 
In places where both ends of the cable 
are not in sight of the tester, a contro! 
cable is provided which can be run 
between the car and an observer sta- 
tioned at a danger point. This cable 
permits telephone communication and 
allows the observer to remove the test 
voltage and discharge the cable if 





SCHEMATIC diagram of Simplex 70-kv., half-wave portable Kenotron test set 


Ti—5 kva. Variac, Type 50-A 

T2—5 kva. Davis transformer 110/50,000 v. 
T3—860 va. Variac, type 200-cu. 

T4—500 va. Davis transformer 110/15 v. 


high voltage winding insulated for 
50 kv 


K—KC-3 Kenotron tube 150 kv. peak in- 


verse 
$1—Magnetic switch 


S2—-“Dead-Man” switch 
$S3—Meter shorting switch 
S4—-Range selector switch 
S5—-Magnetic discharge switch 
B—25 amp. air circuit breaker. 
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F—Film gap 
A—0-50 amp. a.c. ammeter 
V—0-15 volt a.c. voltmeter 


M—Milliammeter ranges 1-10-300 

KV—0-100 microammeter 

G—Green indicating light 

R—Red indicating light 

R1—1,000-megohm meter multiplier 

C—Detachable plug connectors on control 
cabinet 

P—Telephone jacks 

L—tLead to cable 

N—Neon indicating lamp 


supply current to a high voltage line 
fault, then two sets of compensators 
are required. The settings of each set 




























































KENOTRON tube mounted within Cadil- 
lac sedan for d.c. high-voltage tests of 
cable. Car houses control equipment 
and auxiliary facilities 


necessary. A 1,000-volt hand-cranked 
megger is included in the equipment 
for checking cable insulation re- 
sistance before making high-voltage 
tests. The high-voltage d.c. is meas- 
ured directly by a high resistance 
(1.000 ohms) and a microammeter in 
series, both connected across the load. 
The resistor is designed with stress 
shields and operates in oil. The micro- 
ammeter is calibrated in kv. and in- 
dicates the average voltage on the 
cable. With a normal cable in good 
condition this is close to the peak 
voltage, but as the cable insulation 
resistance decreases, the difference be- 
tween the peak and the average volt- 
age becomes greater. 


Properties of 
Nubun Cable Insulation 
A synthetic rubber known as Nubun 


for power and communication cable 
insulation has been developed by 
fundamental modifications and im- 
provements upon the basic buna S 
polymer before it could be applied to 
wire in the latex form. This is a re- 
cent development of the United States 
Rubber Co. 

It has been stated that the standard 
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GR-S rubber found most advantage- 
ous for the greater part of the govern- 
ment’s program and for most military 
applications is based on a 75 percent 
butadiene—25 percent styrene com- 
position. The modified polymer has a 
special styrene ratio and is prepared 
by a modified reaction technique 
which gives it improved processing 
and insulating properties. 

According to the rubber company’s 
engineers, the following electrical and 
physical values have been established 
by laboratory test: 





After 96-Hr. 
Aging in 
Before Oxygen 
Physical Tests Aging Bomb 
Tensile Strength 2500 Ib. 2000 Ib. 
Elongation 2-13 in. 2-11 in. 
Set 5/16 in. -— 


Electrical Tests 


Voltage breakdown after 

submersion in water at 

room temperature. 650 volts/mil 
Insulation resistance constant K 

after submersion in water at 

room temperature. 54,000 
Specific Inductive Capacity at 70 deg. C. 


a. After one day in water 3.0 
b. After three days in water 3.2 





Testers Report Forms 
Basis of Meter Record 


Illustrated meter test report, used 
by Wisconsin Electric Power Co., 
serves a three-fold purpose. (1) With 
company and manufacturer’s meter 
number, customer’s name and address 
filled in at the office, these report 
forms serve as assignment sheets for 
meter testers. (2) Tables provided, 
when filled in with “as found” and “as 
left” test readings constitute the test- 
er’s report on the condition of the 
meter. (3) Report slips, filed in the 
meter data envelope, also shown, con- 
stitute the permanent testing record 
for that particular meter and are kept 
for company and commission refer- 
ence. 

This system of meter test records 
has the following advantages: (1) 
Original test records are kept in con- 
venient chronological arrangement for 
reference; (2) since original test re- 
ports constitute the permanent rec- 
ord, no copying of test data on sepa- 
rate forms or cards is involved, which 
might introduce- copying errors. 

To conserve space on the 3% x 84 
in. report slips generous use has been 
made of abbreviations. On the top or 
“test assignment” portion of the slip, 
meter clerks enter company and man- 
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Date Inst. 
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Purchase Order No 


Wisconsin Electric Power Company 


ORIGINAL copy of testers report 5 106 
in meter data envelope, form basi 


ments of permanent meter test re 331 
of Milwaukee utility 47 
68 

1006 

ufacturer’s meter numbers, custom 77, 


name and location. . 

On the “as found” portion d 
record, the tester enters: MR— ; 
reading; DR—demand reading; tri 
utes and seconds to creep one U1 
tion; condition of meter box , 
sealing ring; meter terminal 
meter cover. A table is provided 
test readings. Items “clean 
justed or checked” are checked of 
derlined and a note made of parts 
WORLD @ Augus! 19, | CT) 
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LECTROFILM 
CAPACITORS 


Their high dielectric 
strength assures dependability 


Lectrofilm* capacitors are excellent for radio-fre- 
quency blocking and by-pass applications where 
“Q” and temperature coefficient are not critical. 
Many thousands have been proved in G-E radio 
equipment now in use on every battle front. Among 
their outstanding features are the following: 





Wide operational margin insures dependability—note 
the high ratio of d-c test voltage to d-c working 
voltage shown in table. 


Dependable operation over a wide range of ambient temper- 
atures—from minus 55 C to plus 85 C. 


Mechanically interchangeable with mica capacitors of 
the same ratings built to American War Standards 
(C-75.3—1942) in case sizes CM 60, 65, and 70. 


Dense, strong, and moisture-resistant cases made of a 


RATINGS CURRENTLY AVAILABLE IN distinctive-green, low-loss plastic. The case-60 
CASE-60 TYPE SHOWN ABOVE type is molded under high pressure and high 
Fromicro- | D-c Work- | D-c Test | Cat. temperature; the case-65 and case-70 types are 
ce potted with a special G-E compound, selected for 
100 2500 6250 29F21 its moisture resistance and stability at high tem- 
150 2500 6250 29F22 perature. Lectrofilm capacitors will pass the above 


220 2500 6250 | = eee American War Standards thermal-cycle tests with- 

330 2500 6250 29F24 

470 2500 6250 29F8 out difficulty. 

680 2500 6250 29F9 
1000 2500 6250 29F10 
1500 2500 6250 29F11 
2200 2500 6250 29F12 
3300 2500 6250 29F13 
4700 2500 6250 29F 16 
6800 1200 3000 29F25 
10000 | 1200 3000 29F26 iH ' 
stance tolerance P 4 ient a oxi- ustration shows case 
700 parts oa naib or dae Ces catawed ae Sale andar cer @ 65 or 70 type. Bulletin 
bture range of minus 40 C to plus 85 C. GEA-4295 lists ratings 

available 


aradsT __ ing Voltage Voltage — 


For information on “‘Q,”’ temperature coefficient, and r-f 
current-carrying capacity, ask for Bulletin GEA-4295. 
General Electric Company, Schenectady 5, N. Y. 


ofilm is General Electric’s new synthetic di- 
tric made from materials that are available in 
United States. 


Buy all the BONDS you can 
—and keep all you buy 
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' gle slide-rule of practicable dimen- tions, radio and radar leads, coaxial G and the values which inay }y; 



























placed” or “repaired” on the meter. rent transformer ratio; MR—meter propagation constant and pjiase ang 

A table for test readings similar to reading as left; DR-demand ratio; A separate pair of scales converts 4, 
that in the “as found” portion is pro- seal number; tester’s name; master bels to nepers for attenua'ion qu, 
vided for “as left” test data. Below this meter number; date, time, and a_ minations. 


are entered: MMK—master meter space for date of installation and re- Usefulness of the compu ‘cr ig hy. 
constant; Std C.T.R.—standard cur- moval. on the primary conception ‘hat alli 
calculations (at any frequency) , 

Se directed essentially at ascertain 

A . . ° (1) the change in magnitude » 

Universal Circuit Slide Rule Ghane of ths gropaniied wave a 

By E. W. GREENFIELD the line and (2) the ratic of vol , 

Anaconda Wire and Cable Co. to current at any particular pj 


along the line. The various scales » 
Wide range in frequency on a sin- sion, high frequency energy applica- _ resent the basic values of R. L. Ca 


sions has been provided in a newly cables, etc. rived therefrom. These include pray 
designed set of scales which make Starting with the more rudimentary gation constant, characteristic jmp 
circuit and transmission line calcula- determinations there is a set of 6 ance, attenuation, phase shift, yelogj 
tions easy from 10 cycles to 1,000,- closely associated scales which trans- and wave-length of propagation, ii 
000,000 cycles. With this range it is lates R and jX into complex imped-  sipation factor, etc. Altogether the 
possible to make 60-cycle and mega- ances through the medium of tangent are 31 scales and six index points 
cycle computations with one device. and sine scales; inversion scales deter- the 13 by 5 inch assembly andj 
Consequently, it is considered to be mine the transformation of suscep- proper sequencing of steps in uj 
of handy service in working problems tance and conductance into complex them will lead to answers for praj 
in connection with long power cir- admittances. The same scales are also cally any circuit or properly tem 
cuits, telephone and carrier transmis- used to give phase shift, attenuation, - nated transmission line problem, 


° _ WIDE-BAND TRANSMISSION LINE SLIDE RULE 
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FOR SOLVING CIRCUIT problems at frequencies from 10 cycles to 1.000 megacycles. Setting shown is for determination 
conductance 
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REVERSE SIDE of slide rule set for determination of characteristic impedance from distributed impedance and admittance 
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UNIFORM MAGNETIC 
FLUX WITHOUT SEPARATE 
POLE PIECES 
ON MAGNET 
















SOFT-IRQN CORE 






Designed for thinness— but 
G-E engineers took advan- 
tage of the new magnetic 
materials to improve perform- 
ance and add unusual values. 
Comol was selected for the 
magnet, and it thus became 
the basic part around which 
the internal-pivot element 
was designed. 
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MOVING COIL (WITH POINTER, 
BALANCE WEIGHTS, AND 
SPRINGS OMITTED 

LARGE AIR GAP — 0.061 INCH TO SHOW DETAILS) 




























pving element mount- 
on one-piece comol 
et 


xtra Values That the 
Comol Magnet Gives You 


AN air-gap flux density of approximately 2000 gausses—made possible 
by the comol magnet—means a magnetic field some 50 per cent 
onger than that of the conventional chrome-steel magnet. 









Type DW-53 d-c voltmeters, 
ammeters, and  volt-ammeters. 
Designed to measure voltage and 
current In battery and battery- 
charging circuits on naval air- 
craft. Designed to meet all ap- 
plicable Navy specifications. 


— | 


er Torque This greater magnetic strength provides a substantial 


_/ ease in torque. Since the weight of the moving element is about the 
me as that of other designs, the torque-to-weight ratio is much higher. 
0 

on 5 


er Response The greater flux density also allows the use of a larger air 

p, which minimizes any tendency toward stickiness. Faster response, 
~ ich is assured by the high torque and lightweight moving system, 
, \Meables accurate readings to be taken more quickly. 


~ |\Biproved Performance Large-radius pivots and good damping are among 

‘ee other good features in the internal-pivot design—a design that 
'fecks all-round fine performance in a small space. They all add up to 
instrument that is well able to withstand abnormal vibration and 
ock and maintain its rated accuracy. 


For radio and other communica- 
tions service: Type DW-51 d-c 
voltmeters, ammeters, milliam- 
meters, microammeters; Type DW- 
52 radio-frequency ammeters 
(a-c thermocouple type). Cases 


or complete information, ask our nearest office for Bulletin GEA-4064, ere brass or molded Textolite. 


hich covers instruments for use in radio and communications equip- 
nt; or Bulletin GEA-4117, which describes those suitable for naval 
craft. General Electric Company, Schenectady 5, N. Y. 









Buy all the BONDS you can—and keep all you buy 
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placed” or “repaired” on the meter. 

A table for test readings similar to 
that in the “as found” portion is pro- 
vided for “as left” test data. Below this 
are entered: MMK—master meter 
constant; St’d C.T.R.—standard cur- 





rent transformer ratio; MR—meter 
reading as left; DR-demand ratio; 
seal number; tester’s name; master 
meter number; date, time, and a 
space for date of installation and re- 
moval. 


Universal Circuit Slide Rule 


By E. W. GREENFIELD 


Anaconda Wire and Cable Co. 
New York 4, N. Y. 


Wide range in frequency on a sin- 
gle slide-rule of practicable dimen- 
sions has been provided in a newly 
designed set of scales which make 
circuit and transmission line calcula- 
tions easy from 10 cycles to 1,000,- 
000,000 cycles. With this range it is 
possible to make 60-cycle and mega- 
cycle computations with one device. 
Consequently, it is considered to be 
of handy service in working problems 
in connection with long power cir- 
cuits, telephone and carrier transmis- 
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FOR SOLVING CIRCUIT problems at frequencies from 10 cycles to 1,000 megacycles. 
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sion, high frequency energy applica- 
tions, radio and radar leads, coaxial 
cables, etc. 

Starting with the more rudimentary 
determinations there is a set of 6 
closely associated scales which trans- 
lates R and jX into complex imped- 
ances through the medium of tangent 
and sine scales; inversion scales deter- 
mine the transformation of suscep- 
tance and conductance into complex 
admittances. The same scales are also 
used to give phase shift, attenuation, 


WIDE-BAND TRANSMISSION LINE SLIDE RULE 
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propagation constant and phiase ayy 
A separate pair of scales co iverts 4 
bels to nepers for attenuation dy, 
minations. 

Usefulness of the computer is by 
on the primary conception that ql}} 
calculations (at any frequency) 
directed essentially at ascertaiy 
(1) the change in magnitude 
phase of the propagated wave | 
the line and (2) the ratio of yo| 
to current at any particular yy 
along the line. The various scales » 
resent the basic values of R. L, (, 
G and the values which may }¢ | 
rived therefrom. These include pry 
gation constant, characteristic imp; 
ance, attenuation, phase shift, velo 
and wave-length of propagation, j 
sipation factor, etc. Altogether th 
are 31 scales and six index points 
the 13 by 5 inch assembly and 
proper sequencing of steps in usj 
them will lead to answers for pra 
cally any circuit or properly tem 
nated transmission line problem. 
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Setting shown is for determination ¢ 
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REVERSE SIDE of slide rule set for determination of characteristic impedance from distributed impedance and admittance 
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SOFT-IRQN CORE 


Designed for thinness— but 
G-E engineers took advan- 
tage of the new magnetic 
materials to improve perform- 
ance and add unusual values. 
Comol was selected for the 
magnet, and it thus became 
the basic part around which 
the internal-pivot element 
was designed. 


LARGE AIR GAP — 0.061 INCH 


pving element mount- 
on one-piece comol 
et 


xtra Values That the 
Comol Magnet Gives You 


AN air-gap flux density of approximately 2000 gausses—made possible 
by the comol magnet—means a magnetic field some 50 per cent 
fronger than that of the conventional chrome-steel magnet. 


ther Torque This greater magnetic strength provides a substantial 
crease in torque. Since the weight of the moving element is about the 
me as that of other designs, the torque-to-weight ratio is much higher. 


0 
ster Response The greater flux density also allows the use of a larger air 
pp, which minimizes any tendency toward stickiness. Faster response, 
hich is assured by the high torque and lightweight moving system, 
hables accurate readings to be taken more quickly. 


proved Performance Large-radius pivots and good damping are among 
he other good features in the internal-pivot design—a design that 
acks all-round fine performance in a small space. They all add up to 
instrument that is well able to withstand abnormal vibration and 
ock and maintain its rated accuracy. 


For complete information, ask our nearest office for Bulletin GEA-4064, 
hich covers instruments for use in radio and communications equip- 
bent; or Bulletin GEA-4117, which describes those suitable for naval 
craft. General Electric Company, Schenectady 5, N. Y. 
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UNIFORM MAGNETIC 
FLUX WITHOUT SEPARATE 


POLE PIECES 


ON MAGNET 


MOVING COIL (WITH POINTER, 
BALANCE WEIGHTS, AND 
SPRINGS OMITTED 
TO SHOW DETAILS) 


Type DW-53 d-c voltmeters, 
ammeters, and  volt-ammeters. 
Designed to measure voltage and 
current In battery and battery- 
charging circuits on naval air- 
craft. Designed to meet all ap- 
plicable Navy specifications. 


For radio and other communica-- 
tions service: Type DW-51 d-c 
voltmeters, ammeters, milliam- 
meters, microammeters; Type DW- 
52 radio-frequency ammeters 
(a-c thermocouple type). Cases 
are brass or molded Textolite. 


HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 














TO 
> OF 


a 
Pe 






CT ed 


“= 
. 
D 





i. 
ny 


oo 
ae 
Dr Ss 
a) 


S 


ei) ¥ =) 
* 
oe 
- ed | 
Cm} a 


% 







Showing door closed 






USE COMBINATION STARTERS 
to save time, save space, increase safety 


Whatever your plant’s operating conditions, you can get a combination control to 
fit it. This means a motor-circuit switch (with short-circuit protection) and a mag- 
netic starter—in one, compact, easy-to-mount unit. 






Here are some of the advantages 

1. 50% reduction in mounting time—You mount only one device, not two. 

2. 40% reduction in wiring time—Connect to only 9 terminals, not 15. The 
switch and starter come already connected. 

3. Increased safety—Cover cannot be opened while there is power on the starter. 
4. Reliable motor protection—Protection devices co-ordinated in starter at the 
factory. 

5. Saving of wall space—The one device takes less space than two. 

6. Improved plant appearance—Single, streamlined case—less open wiring and 
conduit. 
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APPLICATION 


JEPENDABLE... ATTRACTIVE IN APPEARANCE... 
9ESIGNED TO BLEND WITH MODERN MACHINES 


DUST-TIGHT ENCLOSURES 

—fFor use in steel mills, 

cement mills, and other GENERAL-PURPOSE STARTERS 
locations where the dust —Suitable for general-purpose, 
content of the atmosphere indoor applications where at- 
is heavy. The case is of mospheric conditions are nor- 
bear ponents eased mal. 

with heavy gaskets, clamp- : 

ing bolts, and wing nuts. 


WATERTIGHT ENCLOSURES 
—Suitable for outdoor use, 
and for damp places indoors, 
such as dairies, breweries, 
and ship docks. The case is 
ee ia -! ——— 
e, with a specia 
weatherproof finish and cor- 
rosion-proof fittings. 


CORROSION-RESISTANT CONTROL- 
LERS— Made in two forms— one for 
corrosive atmosphere and one for 
hazardous locations. All arcing parts 
and terminals (of forms for hazardous 
aortas are at least six inches under 
oil. 


Which of these bulletins may we send you? 


STARTERS FOR HAZARDOUS So a ee ae 
LOCATIONS— Made of cast, & 
high-strength alloy. This start- 
er is designed to withstand 
internal explosions. The 

nges, which are securely 
bolted on all sides, are 
ground to tolerances which 


General Electric Company, Section A676-132, 
will not permit the escape of P l 


Schenectady 5, New York. 

Please send me the bulletins checked below. 
[] GEA-3715 General-purpose, dust-tight and watertight starters 
© GEA-3541 Corrosion-resistant controllers 


gases. General Electric Com- [1] GEA-3804 Starters for hazardous locations | 


pany, Schenectady 5, N. Y. Re ee ee oe 


Buy all the BONDS you can—and keep all you buy 
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THE NEW, QUICK WAY TO BUYS 
GE Powe hanson AT LESS COS 


Q. ‘ What are “RM listed” transform- 
ers 

A. They are General Electric’s repeti- 
tive-manufacture* power transformers, 
made according to standard designs, 
using many parts which we can make 
in large quantities and carry in stock. 

Q. What are the chief advantages of 
repetitive-manufacture transformers, as 
compared with special custom-built 
units? 

A. Quicker delivery (33% less time), 
lower prices, simplified purchasing, and 
a better product. Outline drawings are 
available immediately, and work on 
foundations and station structure can 
be started at once. 

. Why do RM-listed transformers 
make such short shipping schedules 
possible? 

A. Because detailed engineering and 
drafting on individual designs are un- 
necessary, and because manufacturing 
time is reduced by the use of many stock 


arts. 

é: If RM-listed transformers cost less, 
is there any sacrifice in quality? 

A. No, here’s why. Repetitive-manu- 
facture transformers embody the same 
refinements of design, high-quality ma- 
terials, and precise workmanship which 
have made G-E power transformers out- 
standing. The lower price is made pos- 
sible through the reduced engineering 
and drafting requirements, and by the 






economies obtained through q iantity 
production of parts. 
Q. How does a repetitive-manv ‘actu, 


transformer simplify purchasing: 
A. Each RM. listed. transforne: is an 


established product with known chara. 
teristics that meet industry standard 
No detailed specifications are required 
you simply specify rating and option, 
accessories desired. 

Q. Why are RM-listed transforme; 
“better?” 

A. Designs, manufacturing method 
and materials can be studied and in. 
proved more rapidly on a standardize 
line. Repetition leads to perfection. 
Q. Are designs ‘frozen’ to pernit 
repetitive manufacture? 

A. No, not in the strict sense of the 


word—all new developments and design 
improvements will be incorporated. 
Q. Do RM-listed transformers offer 
any other advantages? 

A. Yes. Standardization means a re. . 
duction in the number of spare units 
that you need to carry. 

Q. What terminal arrangements are 
available? 

A. Cover bushings, or junction boxes 1 
and switches with potheads, can be 1 
supplied. Many other optional features 1 
can be added, as shown in our bulletin, 
No. GEA-4283. A compiete line of repet- 
itive-manufacture unit substations is 
also available. 











% Repetitive manufacture is quantity production of standard designs, an idea which General 
Gy Electric has for several years been applying in the field of heavy apperatus—such as power 
transformers, switchgear, and unit substations. It is a logical and orderly method of reducing 
costs and prices, at the same time improving the product. With your co-operation, we believe 
that this program can now be carried to the ultimate, and thus effect maximum benefits for you. 











Buy all the BONDS you can 
—and keep all you buy 


GENERAL {% ELECTRIC. 
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;PECIFY RM LISTINGS 


ITM MLM CULT 


SINGLE PHASE 
60 CYCLES 


2400/4160 
2400/4160Y 


2400/4160Y, 
2500/4330Y, 
5000/8660Y , 
7200/12470Y 


2400/4160Y, 
2500/4330Y, 
5000/8660 Y 


7200/ 12470Y 
12000 A 
12470 A 
13200 A 
14400 A 


92000 A 
27600 A 
33000 A 
44000 4 
66000 A 


12000, 
7200/12470Y, 
12470, 
13800, 
14400 


tilda) 
60 CYCLES 


9400 A | 240, 208Y/120 | 
4160 4 or Y 80, eee 
4800 A or Y 480Y /277 


240, 208Y /120 


480, 600, 
480 Y /277 
2400, 2500, 
4160Y, 4330Y, 
5000, 7200, 
8660 Y 


7200 A or y? 
12000 a or Y 
12470 A or Y 
13200 A or Y 
14400 a or Y 


2400, 2500, 

4160Y, 4330Y, 
22000 A or Y | 5000, 7200, 
27600 A or Y | 8660Y 


33000 6 or ¥ | i2000Y, 12470Y, 
13800Y, 14400Y 


4100Y. 4330Y, 


espe CEA 5000 


aa cooled pal olla nel Ae ae 


067/ ee: aoe 1250 667 / 333/ 5000 / 
1250 es | 2084 2500 3128 ‘444 5333, 6667 


Self-cooled Kva Ratings 


F sea | so00 | 1200 | 2000 | 2500 | ao | 2750] sooo | ome | 700] 100 


ab eraerel (ae) a -air- _—, Kva — 


er ee ee = 
sees: 938 1250 | 1875 3125 3016 “6667 "3000 10,000 a 


12000Y, 12470Y, 
13800Y, 14400Y 


tY-Y connections are outside the scope of RM listings. 


{Has low-voltage ratings of 240, 120/208Y, 480, 600, 277/480Y, 2400, and 4800. 


The standard kva and voltage 
ratings of General Electric RM- 
listed power transformers are 
shown in the tables above. There 
are 2684 standard ratings, so 
selected as to make them adapt- 
able to most normal and many 
special applications. Oil-filled and 
Pyranol designs are available. All 
fatings, tolerances, and test guar- 
antees are in accordance with 
ASA standards. 

HIGH-VOLTAGE TAPS—Four 


REPETITIVE MANUFACTURE 


21% per cent rated kva taps pro- 
vide a tap range of 5 per cent 
above and 5 per cent below rated 
high voltage. 
SPECIALS—Naturally, every 
possible transformer rating can- 
not be included in our repetitive- 
manufacture line. Ratings not 
covered can, of course, still be 
obtained. Your co-operation in 
specifying more and more stand- 
ard units will bring increased 
benefits to you. 
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“Sean, 


For complete information ask for GEA- 
4283. General Electric, Schenectady 5, N. Y. 


A New Field for Co-operation 
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HOW TO DETERMINE 
THERMAL CONSTANTS OF CABLE} 


By L. G. McDOWELL, Assistant Engineer. Consolidated Edison Company of New York, Inc. 


The thermal resistance of cable from Bis 0.00411 B 
conductor to still air ambient is made up " d 


of two components, the thermal resist- where » =Thermal resistivity of insulation, 
in deg. C/watt/cm* 

= Geometric factor of cable 

n = Number of conductors per cable 
= Surface thermal resistivity of 
cable, in deg. C./watt/cm? 

d = Overall diameter of cable, ininches ‘turers. 


ance of the insulation and the surface 
thermal resistance. Using the nomencla- Gi 
ture adopted by the Imulated Power 
Cable Engineers Association and the Edi- 
son Electric Institute: 


B 


Ru = R,; + R, in degrees C. per watt 
per foot of cable 
where R,, = Total thermal resistance per 


Solution of the equations for R; and 
R. may be obtained readily from the ac- line from 650 at d=0 in. to 1200 a4 


Values of G, may be obtained , 
values presented in an article by )) 
Simmons on “Calculations of Elec; 
Problems of Underground Cables,” 5 
lished in Electrical Journal for | 
1932. or from various reprints an) 
productions published by cable mang 
The recommended yalues 9 
used in obtaining R, for both braid 
lead covered cable varies in a nj 


foot of single isolated cable companying charts. In using the chart 1.75 in. and equals 1200 for d=1.75 iy 


in still air for R; use 
R; = Insulation thermal resistance per : ; 
foot of cable p = 700 for paper insulation 
R, = Surface thermal resistance per p = 600 for VC insulation 















= 500 for rubber insulation 


larger. 
The total thermal resistance, per | 
of cable. from conductor to «till 


foot of cable pP ambient may be determined by addig 
and R; = 0.00522 p Gi as the values recommended by the LP.C. the values of R; and R, obtained fr 
n E.A. and the E.E.I. the charts. 

2» 

oa 

CS 5 Caaecrc ) 5 

E % rit 74 Single- conductor cable. | 8 

%o$ See Three-conductor cable. [ TY . 5 

Wo | rtm . c 

= 2 . 

” s b 

Z 5 t-four-conductor cable “CT ~ L5 

& o for p multiply Rj | | 2 

oS 10} from chart by O05 FG o 1.0 

L 

0 0.6 . 06 

+ e 

t 

S$ 04 3S 04 

i : AS \ E J 

= 03 “7  Two-conductor cable a 

- » j YF fore mu/stiply Ri from | © 0.25 

E S02 t+ chart by 0857 Tl. 0.2 

o” 015 tod) » 0.15 

v 5 > 

Oo o 

0.1 





0.1 02 0304 060810 15 25 4 6 810 
Thermal Resistance of Insulation-Rj 


Degrees C. per Watt per Foot of Cable 





1 omer eae 6 8 10 20 H 
Surface Thermal Resistance-Rs 
Degrees C. per Watt per Foot of Cobé 


Fig. 1—Thermal resistance of insulation of cable. Fig. 2—Surface thermal resistance of cable in still air—2raid or Lead Cover 


Example: For three-conductor shield- compact sector conductors: G 


ed 350,000 cir. mil. paper-lead cable with d=2.31 in. 
203 mils of paper and 117 mils of lead. 
2 | ly Sy 

+ See also issues of Electrical World, June 24 
1944, page 104, and July 22, 1944, page 140 For 


0.53 and VC-braid cable with 141 mil: of @ 


single-conductor 500,000-cir. 


nished cambric, concentric stranded 


From charts: R,=0.65, R.=2.13 and ductor: G=—0.296 and d=1.2! in. 


19 am 


From charts: R,==9.94, R.=). 
mil R,,—4.43. 


Nhe Pactra areata adr adadtadatraarndradatiad aoaanaoaan paca eadatraaraaanraraecnatratndaaeetatatadattrndn patataaadratea tate tate tet! tt 
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THE G-E INSULATING VARNISH WAS UNCRACKED 


Rigid tests of each new varnish developed by General Electric 
is a prime prerequisite to placing it on the market. And, 
naturc!ly, these tests are made under conditions duplicating, 
in a more exacting degree, those which the varnish is com- 
pounded to meet. Typical was the test of two varnishes, each 
intended for insulating electrical apparatus where high tem- 
THERE IS peratures would be encountered. The G-E varnish withstood 
A G-E INSULATING VARNISH the accelerated heat-aging test; the other broke down. 


\ FOR EVERY NEED If you face a problem in finding the correct insulating varnish 
x * for your specific needs, the engineering staff of the Resin and 
heer eo ‘Blectric nadie Insulation Materials Division of the General Electric Com- 
Orchestra” Sunday 10 p m. pany will gladly co-operate with you. Consult your local G-E 
day” news every weekday 6:45 Distributor or write to: Section M842-9, General Electric 
p.m, EWT, CBS. Company, Schenectady 5, New York. (Varnishes are one 
a BUY WAR BONDS product in the complete line of G-E insulation materials.) 


GENERAL @ ELECTRIC 
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ANY combination of carrier- 


MAY Sf MADE From 77 
DIFFERENT G-£ STANDARD “PANEL UNITS” 


Pe aie 


Cnet oe 


maiden 


Spic and span as 2 newly launched ship o Bet = 
run, Pit 3 Powerhouse is sending © OWT sees 
surge of energy down the main line of powet 
County through the : 
duction front circling Sen Francisco Bey of more them 


dro has an output . 
ra ae vex yo is only one phase, ont wait 





eee 


Pe tee 


See ee 


= 
ax it 9 


ot | 








a 
current services you need... 
G@EnMeRAL MLECTRIC CARRigR. 
—. 3 ae RE se 
ee 
3 Bs | : 
“Ts 






CARRIER CURRENT 


GENERAL &% ELECTRI( 





,.E. HAS ADDED 


| 


sder in the fields of power-line carrier and of frequency modulation, it 
ral that General Electric should be first to investigate possible contri- 
ons of FM to carrier current and to develop the advantages of FM at low 


syencies and narrow swing. 


Acrvat operating data, supporting theo- 
studies and laboratory tests, indicate that 


offers: 


discrimination against noise — or longer chan- 
nels with the same carrier power. 


lore channels — by permitting more frequent duplica- 
ion of channel frequencies. 


niform receiver output under wider variations in 
line conditions — as a result of flat automatic carrier 


signal limiting in the receiver. 


particular interest to present carrier users is 
fact that G-E FM carrier telephone co- 

inates with G-E AM carrier telephone in the 

owing ways: 

Uses same frequency range — 50 ke to 150 ke. 

Requires same band width — 6 kc. 


Provides the same high-grade speech quality. 


4 Uses same coupling capacitors, line traps and all other 


auxiliary equipment. 
5 FM transmitters and receivers are manufactured in 


unit panels for mounting in standard G-E rack-and- 
panel assemblies. 


General Electric engineers will be glad to dis- 
cuss your carrier current needs; and to help you 
select the most suitable combinations. General 
Electric, Schenectady, New York. 


© Tune in General Electric’s “The World Today” and hear the 
news from the men who see it happen, every evening except 
Sunday at 6:45 E.W.T. over CBS network. On Sunday evening 
listen to the G-E “All Girl Orchestra” at 10 E.W.T. over N.B.C. 


Type KCA-33 
2-frequency 
duplex assembly 


mC UN ees 
ts 


GENERAL ELECTRIC HAS PLANNED AND BUILT 
MORE CARRIER-CURRENT EQUIPMENT THAN 
ALL OTHER MANUFACTURERS COMBINED 


151-C3-4929 


FM RECEIVER 
ts 


CARRIER CURRENT 


THE NERVE NETWORK OF THE POWER SYSTEM 














HOW TO CUT CLIPPING-IN TIME 


Time required for armor-banding con- 
ductors and “clipping-in” on the U. S. 
Bureau of Reclamatign’s 100-mi., 230-kv. 
wood pole line between Shasta power- 
house and Oroville, Calif., has been cut 
from 2 hr. per structure to 45 min. by 
use of the boom-mounted platform illus- 
trated. Working from ladders suspended 
from the spar arms in the usual manner, 
progress was at the rate of only three 
to four structures per day. 

One of the workmen for the Larson 
Construction Co. of Denver. contractor 


A. Derrick-mounted platform (the new way) which displaced 
ladders (the old way) has more than cut in half the time re- 
quired for installing armor rods and “clipping-in”. 


B. Serving on the armor rods that protect the aluminum con- 
ductor 42 ft. each way from suspension clamp. 


Ate ratrarcnctcthn ratpacaratnrctrn aration aadoarn adnate cbretedacaaeearatiad a treated IP 
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on the line, hit upon the idea of mount- 
ing a working platform on the 50-ft. 
trailer-mounted boom that had been used 
in erecting the structures. The result 
was the arrangement shown. The wide- 
tread trailer-boom was a big time-saving 
piece of equipment in itself. A 50-ft. 
“A”.frame boom mounted on the axle is 
supported and controlled by winch lines 
from a tractor. Another winch line was 
used in raising the structures and now 
serves to raise the 795.000-cir. mil. ASCR 
conduc‘or from the stringing sheaves. 
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C. “Clipping-in” the reinforced 795,000-cir.mil ASCR conductor 
with speed wrench is easily and quickly done when the work: 
man can stand on both feet on a solid platform. 


D. Installing armor rods and “clipping-in” from ladders in prior 
manner required 2'2 hours per structures. 





The winch line passes throug!) a }jyl 
slung from the crossarm and then y 
long single-tree to the ends of which , 
short lines with hooks for the  ondug 
Purpose of the single-tree sling j 
permit ample working space for seryig 
up the 9-ft. armor rods on the condue, 
The two linemen work with almog 
much freedom and ease as though { 
were on the ground and progress of iy 
work with this new piece of equipme 
bas now been stepped up to eight to tq 
s‘raight-line structures per day. 





bet these 


dvantages... with G-E! 


» The latest developments of G-E 
amp Research. 


Lower and lower prices—50% 
ss over last decade. 


. Leadership in street lighting re- 
arch, to givethe public better see- 


ing from street lighting, per dollar. 
4. More than 480 tests to assure 
high quality. 
5. Ready availability of a complete 
line of lamps through nationwide 
G-E stocks. 


THE AIM OF G-E LAMP RESEARCH IS ALWAYS 


TO MAKE G-E LAMPS Stay Srighter Longer 


G-E MAZDA LAMPS 


ENERAL QQELECTRIC 


ear the General Electric radio programs: “The G-E All-Girl Orchestra”, Sunday 10 p. m. EWT, NBC; 
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BUY WAR BONDS ‘~ 
AND HOLD THEM 


“The World Today” news, every weekday 6:45 p. m. EWT, CBS. 
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CHART CALCULATES 
FLEXIBLE DEAD ENDS* 


When a line dead ends on a pole which is not guyed, but with the next 
pole ahead of the dead-end guyed, the determination of the stress in 
the guy, in the end span, and in the dead-end pole, involves a rather 
complex calculation on account of the flexibility of the end pole. 


The problem was discussed and charts 
for computation were given in an article 
entitled “Pole Flexibility as a Factor in 
Line Design” by H. P. Seelye and Myron 
Zucker in Electrical Engineering, Janu- 
ary 1937. 

For quick field design, however, the 
accompanying chart was prepared by De- 
troit Edison engineers. This does not 
cover all possible cases but rather sets 
certain arbitrary features for ordinary 
good practice and gives the correspond- 
ing details of the design within the lim- 
its of field accuracy. Cases not covered 
by the chart are expected to be calcu- 
lated by the more accurate method. 

The chart is based on a safety factor 
of 2 for pole and 1 for guy strand. For 
other safety factors use a proportionate 
value for T. 


Example: 


Single Pole Dead End—Total horizon- 
tal tension to be held under heavy load- 
ing—10,000 lb. Enter chart at left at 
T=10,000. Solid line curve in first sec- 
tion shows that guy on pole next to the 
end pole should be strong enough to 
hold 0.82 of the load 8,200 lb. (The 
actual tension in the guy will depend on 
its slope, of course). 

The next section of the chart indicates 
that the end span should be not over 80 
ft. The third section calls for a string- 
ing sag of 314 times the normal sag 
specified for such a span. The last sec- 
tion of the chart shows that the end pole 
should be at least class 2 with an ulti- 
mate strength of 3,700 Ib. 

For a pole and stub combination, us- 
ing the broken lines on the chart with 
the same total load to be held, the val- 
ues determined are listed in the table 
at the right. 


*All rights to reproduction of this chart are reserved by Detroit Edison Company. 
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(T) Total Horizontal Tension (Lb) Heavy Loading 
























04 O06 08 10 40 60 80 0 120123456 2 
Proportion of $=Max.Length (Ft) D= Times Min. Class of 
(T) Held by of Slack Span Normal Sag_ End Pole or 
Guy (6) for Span Used Stub 



















Pole and Stub Combination 
{use dotted lines in chart) 


Single- pole Dead End 


(use full lines in chart) 


Guy load on pole ahead of end pole........................ 0.7 x 10,000=7.00 |b. 

Maximum length of end span ..............--ccccceccccccee 100 feet 

Gudiens Gee M6 OE GRR iia ced divs le eF hdc av tbo acc cde 2 1/3 x normal 

Class of end pole...... Sap ede hee e aera ss Dieta Class 3 

Games OE WO beck okcccs viacesctlicsecisl be. toes Class 1 (or could be 
4.200 Ib. ult.) 
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o maintain high operating efficiency 
of electrical insulating oils 
The “Hydrovolifier” employs the 
BAFFLES PERMIT PASSAGE OF VAPORIZED VOLATILES THROUGH THE VOLATILE IMPURITIES ARE DISCHARCHED CO 


J : i 
PROVIDED FREE SPACE TO THE VACUUM PUMP. BAFFLES ARE DESIGNED TINUOUSLY BY MEANS OF A VACUUM PUMP ; 
| 






$0 AS TO COLLECT THE OiL AND ALLOW IT TO FALL TO THE LOWER BAFFLES. CAPABLE OF MAINTAINING A HIGH VACUUM, 




























5 THIS 1S THE VAPORIZATION ZONE 
a WHEREIN OIL 1S CONTINUOUSLY 
ATOMIZED ANO EXPANDED FROM A 
HIGH PRESSURE INTO A HIGH VAC- 
UUM. THE MAINTENANCE OF SUB-AT- 
MOSPHERIC PRESSURE LOWERS 
THE BOILING POINTS OF THE VOL- 
ATILE IMPURITIES THUS MAKING 
POSSIBLE THE REMOVAL OF SUCH 
IMPURITIES AT LOWERED OPERATING 
, TEMPERATURES.THE PRESENTATION 
a ‘an OF OIL IN MIST FORM TO THIS AC- 

2 TION PROVIDES FOR THE MAXIMUM 
SURFACE EXPOSURE FOR VAPORIZA - 
TION OF THE VOLATILE IMPURITIES. 


GLASS PORTS PERMIT THE 
INSPECTION OF NOZZLES 
HIGH PRESSURE NOZZLES 
ATOMIZE THE OIL 


LOW DENSITY, THERMOSTATICALLY 
CONTROLLED ELECTRIC HEATING OF 











be [FOO 


EMPERA- 
TURE DIFFERENTIALS BETWEEN VAR- 
SECTIONS OF THE CHAMBER. 





MANNER TO INSURE EXPANSION 
OF THE OIL AT CONSTANT TEMP. 
ERATURE 


ey 


NBs 2% OO) 
Sh Sa Se 










a» itt 






OIL AT THE PROPER TEMPERATURE 
1S SUPPLIED BY MEANS OF A HIGH 
PRESSURE PUMP TO PRODUCE THE 
NECESSARY PRESSURE FOR ATOM- 
IZATION. 







RETARDING BAFFLES OF HIGH 
SURFACE AREA REMOVE THE 
LAST TRACES OF VOLATILE 

IMPURITIES. 

















OIL 1S DISCHARGED CONTINUOUSLY 
BY MEANS OF A PUMP 





| THE “HYDROVOLIFIER" — Employing 5 SIMPLE, AUTOMATIC OPERATION — 


the Buckeye Process—cleans—dehydrates Only three connections are made in the 


—degasifies—stabilizes electrical insulat- inlet and outlet lines and power circuit. 
ing oils, Temperatures and pressures are auto- 
matically controlled. 
©) & PORTABLE, COMPACT MACHINE— 


Permits servicing of transformers in place 6 LARGE CAPACITY—Three standard 
without service interruptions. sizes—1!00 gal. per hr.—300 gal. per hr. 
3 LOW OPERATING COSTS—On larger —500 gal. per hour. Oil serviced in a 


models less than one cent per gallon. single pass through the apparatus. 


4 A CONTINUOUS PROCESS—Oil from 7 A CLOSED SYSTEM—In the Buckeye 

transformer flows through Hydrovolifier Process oil is treated at low temperature 
is returned to transformer in a continu- under high vacuum. No air comes in as 
ous circuit. contact with oil during processing. —_— 


BUCKEYE LABORATORIES CORP. 


: m6S EAST 667" STREET + - »- CLEVELAND 3, OHIO 
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Corrosion Tests on Copper-Steel Wires 


Tests have shown that it is possible 
to produce steel-covered copper con- 
ductors which are practically free 
from corrosion troubles. An investi- 
gation was begun ten years ago of 
the various methods of protecting the 
steel core in reinforced copper con- 
ductors. The following conclusions 
were drawn in a recent paper before 
the (British) Institution of Electrical 
Engineers by G. W. Preston and H. G. 
Taylor: 

(a) Hot-dip galvanizing of steel 
wires alone is not a satisfactory pro- 
tection. 

(b) Application of a bituminous 
compound to a galvanized core, while 
having some beneficial effect, does 
not provide adequate protection. 

(c) Compounds or paints which 
promise to be more effective than 
bituminous or asphaltic compounds. 

(d) Enamel or similar non-metal- 
lic coatings on steel promised good 
results and to be more effective than 
metallic compounds. 

(e) For multiple-wire cores the 
best protection is some form of water- 
proof wrapping applied to the core. 

(f) Stainless-steel core gives ex- 
cellent results. Under bad atmos- 
pheric conditions there is no apparent 


electro-chemical reaction between 
such steel and copper. 

These conclusions are given after 
ten years of study; the investigations 
are still in progress. Test lengths of 
conductors with different types of 
core protection were erected under 
tight tension in a highly corrosive 
industrial atmosphere polluted by 
fumes from a rolling mill and a resi- 
due-burning furnace in a_ position 
directly over steam locomotive rail- 
road tracks. 

The best results, as shown in ac- 
companying table, were in general 
obtained with conductors having some 
type of covering applied to the core 
as a whole. Of the coverings tried, 
those consisting of an impregnated 
paper, cotton tape or yarn appeared 
to be promising. Experience with 
this type of wrapping indicates that a 
fairly closely woven tape, about 8 to 
10 mils in thickness, impregnated 
with a waterproofing compound and 
applied with a slight overlap is pre- 
ferred. 

A conductor with a wrapped core 
does not present any special difficulty 
in handling or erection. The usual 
types of suspension fittings and ten- 
sion clamps are suitable. 





Conductors Exposed In Highly Corrosive Industrial 
Atmosphere. 


: Period of exposure 
No Type of protection on steel core Years Months 
1 Hot dip galvanizing on each wire 9 8 

2 Ditto, but core treated with 65 pene- 9 8 


tration bituminous compound 


w 


Galvanized wires—copper wires zinc- 10 


coated 

4 Steel wires coated with copper by 5 3 
immersion in copper sulphate 

5 Galvanised wires—cores treated with 3 10 
85/40 asphaltic compound 

6 Galvanized wires—core treated with 7 3 
proprietary rust-proofing paint 

7 Galvanised wires—core covered with * 5 
thin extruded lead sheath 

8 Plain steel wire, stove-enamelled. ... 5 8 

9 Plain steel wires—core treated with65 9 5 


penetration bituminous compound and 
butt-lapped with cotton tape impreg- 
nated with bituminous compound 
10 Plain steel wires—core treated with red i) 5 
lead, lapped with impregnated paper 
and coated with 65 penetration bitu- 
minous compound 
11 Galvanized wires—core rubber covered 8 5 
12 Galvanized wires—core treated with 8 3 
65 penetration bituminous compound 
and lapped with two reverse layers of 
cotton yarn impregnated in coal tar 
13 Galvanized wires—core lapped with 3 3 
0.02-in. rubber tape 
14 Galvanized wires core covered with 7 10 
extruded sheath of insulating material 
15 Galvanized wires—core treated with 3 10 
65 penetration bituminous compound, 
and complete conductor treated over- 
all with 85/40 asphaltic compound 
16 Stainless-steel wires 


Average loss of 
strength of core wires 


Outer Centre 

wires wire Remarks 
% % 

77 44 All steel wires very severely corroded 
29 Nil Outer steel wires of core severely 


corroded; zine coating on centre wire 
badly attacked 


54 13 Steel wires very severely corroded 
45 Nil Outer steel wires severely corroded; 

corrosion of centre wire starting 

Nil Nil Zine coating on outer wires severely 
corroded—rusting commenced 

Nil Nil Zine coating on outer wires corroded 
at intermittent points, but no rusting 

Nil Nil Lead sheath severely corroded but 

steel wires unaff ; 

Nil Nil Enamel coating broken at inter- 

mittent points with slight corrosion 
5; of steel _ 5 : 

Nil Nil Minute signs of corrosion at pinholes 
in tape 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioration 

Nil Nil No signs of deterioratiou 
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None of the copper wires show 
any appreciable signs of corrosig, 
Their mechanical and electric «| prop 
erties were not affected. 

A widely used type of reinfore, 
ment for copper conductors is a cop 
perclad steel wire. Such wires hay 
proved to be entirely satisfactory jy 
service. 











Load Unbalance on 
Banked Transformer; 


By W. C. NODDINGS,.’ 
Raritan Copper Works, Perth Amboy, N, }, 


At the Raritan Copper Works ar 
two 600-kva. three-phase transform 
ers, 2.300/600 volts, operating ip 
parallel delta. For a number of yeas 
after they were installed, it was noted 
that one transformer hogged the load 
on two phase leads, but the third lead 
had about the same current as on the 
lead showing the highest current on 
the other transformer. The two high 
current leads on transformer No. | a 
times would be seriously overloaded, 
whereas the two low-current leads on 
transformer No. 2 would show only 
about 4 to 4 of the full load. The third 
lead of the two transformers each 
carrying about the same current, 
showed readings of about 3 of full 
load current. 

There was some difference in the 
impedance ratings on the two trans 
formers. The secondary leads of \o. 
2 included cables coiled up in loop. 
Probably these coils were simply ev 
cess that the installer did not wish to 
cut off, having in mind they might 
operate as partial impedance compet- 
sation. This was first thought to 
be the explanation of the unbalanced 
condition. 

However, acting upon the sugges 
tion of one of the manufacturer's en- 
gineers, we tried balancing the load by 
stacking laminated iron around the 
leads carrying the heaviest current 00 
transformer No. 1. This did not seem 
to alter the current readings much. 

We then waited for a time when the 
total load could be safely carried by 
one transformer, at which time we 
took no-load and full-load voltage 
readings on each of the secondaries, 
by switching the load from one trans 
former to the other. We noted an ul 
balanced set of voltage readings 








* Master Mechanic and Electrical Superi= 


tendent. 
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Door is alw’ 
are always protcee 
separation of blow 


arcing between contacts . 
dependable action . . . fast, s4 
ing ... these are some of the 
of L-M “PVD”’ Fuse Cutouts tha 
peal to utility men. Line Material, o 
of the leading manufacturers in it 
field, also makes, in the ‘““‘PVD’’, a fuse 
cutout that is a leader in safety and 
dependability. It is a sound invest- 
ment to standardize on “PVD” Fuse 
Cutouts—an investment that will be 
repaid in savings and safe operation. 
Talk to the Line Material Company 
representative, or write Line Material 
Company, Milwaukee, Wisconsin, for 
Y complete information. 
y 


Cg 


E MINUTE RE-FUSING Seconds count in restoring outages. 
the-pole re-fusing of PVD Fuse Cutouts cuts outage time; and it is a 
| easy Operation, as pictured below. Or, if the lineman has a spare 
PVD door, it takes ONLY 6 SECONDS. He just opens the old 
ir. lifts it off, and slams on the fused door. PVD Fuse Cutout doors 
petfectly interchangeable—you save time when restoring outages. 


, 
e. 


lus 
PVD 
sures 


, ad ia itive 
a S é eather. 
oe } - 
” 4 be ll <-> be in 
2 Insert new fuse 3 Firmly pull new PVD door recloses ; easily 
link in tube. It fuse over the easily—hooks on round — 
slides through PVD _ spring-actuated flip- its hinge and swings quickly— 
cartridge without a _ out device, and fasten shut in one continu- 5: 
hitch. Replace cap. it with knurled nut. ous, easy movement. 


LINE MATERIAL 
FUSE CUTOUTS & FUSE LINKS 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers + Fuse Cutouts and Fuse Links + Lightning Arresters 
OT Tia ee) le hed ee a a ey Cl ee ee a ea Se a Se 
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Advanced Technique For Calibration 
of Reed Frequency Meters 


Model 33-F 


sae 


FP iedes i icabane aka ¥ 


‘ETT 


ee 
“cYcues e 








ee a vibrating reed against the 
sound of a tuning fork may sound like 
double talk ... but that is essentially the 
principle in the exacting process of J-B-T Frequency Meter calibration. 


Tuning forks are the most dependable source of mono-chromatic vibra- 
tion frequencies, so J-B-T engineers devised equipment, the only equip- 
ment of its kind, to translate the frequencies of temperature-controlled 
tuning forks into electronic impulses. These impulses are delivered to the 
stroboscopic and electronic calibration equipment at the assembly and 
inspection stations where they are used visually to 
prove the accuracy of every J-B-T Frequency Meter 
reed. And still not satisfied, J-B-T engineers check 


these master tuning forks daily against time signals 
from the Bureau of Standards. 


The superiority of this equipment for frequency test- 
ing, exclusive with J-B-T, is recognized by authori- 





ties in the electrical industry and in the war effort. sena tor illustrated 

It is one of the reasons why J-B-T Meters can be guar- ere ceer a ae 

anteed permanently accurate to + 0.3% or better. tw compact 21; inch 
* meters. 


For all 342” instruments, black molded cases are now available 
to meet highest government standards and the mounting dimen- ss a 
sions of ASA C 39.2—1944 and proposed JAN-1-4. 


(Manufactured under Triplett Patemts and/or Patents Pending) 


8-5BT-3 


J-B-T INSTRUMENTS, INC. 


439 CHAPEL STREET @ NEW HAVEN 8, C coamecnést 




































the three phases of transformer 
at full load. 

I then began strongly to ‘wpe 
open delta in this bank. \e qj 
nected it from the line, and g 
opening up the high tension delta 
nections to megger the three 5} 
when we found one of the strap 
nections, all burned away around 
nut, at one of the connection pos 

When this condition was reme} 
and the transformer was again log 
up in parallel with No. 1, all 
phases of each carried the | 
equally. 


Fabrics and Paints 
May Now Be Flamepry, 


Waterproof and flameproof pai 
| as well as flameproof coating of 
tiles are now possibilities as a; 
| sult of two developments recently ; 
| vealed by the Hercules Powder (, 
| Wilmington, Del. 
| The materials although rel 

| chemically, have quite different phi 
| cal appearances and modes of use: 
| actually few properties in common, 
| Clorafin 42 is made by the reactis 
|of chlorine upon paraffin wax i 
| glass-lined chlorinators. The chief }y 
| product, hydrogen chloride, must | 
| completely removed in order to a 
sure a stable product which is sul 
| stantially neutral. It is light amb 
in color and does not oxidize, pul 
| merize, solidify or harden. At hig 
| temperatures the viscosity of th 
liquid is low but at low temperature 
it becomes so viscous that it is dif 
cul to handle: at 120 deg. F. the vs 
cosity is 7 poises, at 90 deg. it is: 
at 60 deg. 80, at 30 deg. 70 and at! 
| deg. it approximates 9,000. 


Table 1 
| Specific Properties of Clorafin & 


Chlorine content (percent).....-- 42 to 
Color (Gardner scale)......Maximum 
Viscosity at 25° C. (poises)...22.2 to 31 
seen Gravity 





BC = S icetees cieeweake 
Weight per gallon at 25° C. eed 


Stability (maximum % HCl meee 
hrs 175° C. 


tren Content \oatte per ‘million ) 5 F 

Fieammability ....ccssceosl nflamma 
* Cannot be ignited by as contact 

gas flame 


— —— a oe ote oo at 6, cinta 


The most important present 4pP 
cation of this development is in 4 
production of fireproof, water proo 
and weather proof coatings for fab 
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01 
fab 


V4 


H COMplete det ails 


THC] dle 
CLAMP. STICKS 


gre “indispensable” 
operating and line 
Pre ulehia-Mrekel 


/STANDARD 
OR EXTENDED 
JAWS ARE 
AVAILABLE / 


a 


LONG 
OOK JAW \ 
HANGS IN} 
CLAMP + 

EYE / 


\ 


POLE AND 
PULL ROD TEST- 
ED TO WITH. 
STAND 75,000 
VOLTS PER DIELECTRIC 
FOOT | STRENGTH 
: ~~ SLEEVE / 


Economical, dependable hot tap con- 
nections in a complete range of sizes 


Service interruptions are “‘out’’ and hot tap clamps for all new connections 
are in and will be in to stay where Tips Perma-Grip Tap Clamps are used. 
Tips Tap Clamps will meet all your requirements for economical, dependable 
hot tap connections that can be removed or replaced at any time while lines 
are energized. They range in sizes and types to fit conductors of from No. 8 
stranded copper to 1,43!,000 CM ACSR and every clamp has these distinctive 
features which years of development have proven most desirable and necessary. 
THREE POINT CONTACT with conductor enables Tips Tap Clamps to 
handle the load without heating or burning and provides a tighter grip. 
POSITIVE PRESSURE JUMPER CONNECTION makes a tight, vibration- 
less contact that doesn't heat or burn. 
CONTROLLED ELECTRICAL CONDUCTIVITY equals that of the maximum 
size jumper wire for each clamp—No excess weight—Sufficient conductivity 


They handle many HIGH CORONA VALUE —minimum power loss—minimum corrosion. 


diff . FULL MACHINE CUT NC THREADS for quick, easy application, vibra- 
} erent jo 5 tionless grip and minimum danger of sticking. NF threads OPTIONAL. 

. ese HIGH MECHANICAL STRENGTH with average yield point of 165 in Ibs. 
° make tap clamp manipulation easy and to perform torque on eye screw and ultimate strength of 150 to 500 in Ibs. depending 
ae variety of “hot™ jobs, every operating crew on size. 

Sticks The ot einen one or more Grip-All p Tips Tap Clamps are made for all types of connections. Consult your Tios 
eae Seceeee te indispensable to men who have used Too os of live line equipment and order from your regular source 

. cir operation is so simple, and they of supply. Specify Tips Perma-Grip. 


can handle so many di : 2 r 
Gt eoureret y different jobs with complete safety 


wee CENTRALIA, MISSOURI. 
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rics. It is also useful as a 

| for certain vinyl resins, 
a fo rT Th eection cana aed solid = a a 
Bhs properties are listed in 1 a 
panying table. It is compatible y 


N 
iy mak edad hak g/’ all types of resins and ciiloring 
boug f 8 products but shows limite: com 
N bility with high polymer- such 
cellulose derivatives, some of | 


vinyl compounds, and ppt hitle 
bers. 





lastic; 
































Table 2 
Typical Analysis on Cloratip 





CON ies s - hi wed oadsbo Yellow to An 

Chlorine Content 7 Pr re i 

Softening Point.. . (Ball & R ing Meth 
90-100° ¢ 


Specific Gravity............ 1.60 to 3 
[fon CaM ois kaa ees os ‘ 1! 
Physical Form... isc.sies... Pulverig 
Stability 175° C. (percent HC) libergt: 

in 4 hrs. at 175 deg. €.) Appro 

(The color is based on the solid 
rial. When pulverized it has a cream ; 





Present uses include the forma 
of waterproof and flameproof . 
ings for textiles generally in 
bination with Clorafin 42, flamep: 
paints and flameproof adhesives 


pee ae 
al ra , 
































Hot Dip Lead Alloy 


0 Uses Low Tin Conte 

Over five years ago we saw the GREENLEE Pipe 
Be snder on a job, liked its performance and otliae New alloy and flux developmen 
two for our own use”, says Mr. James A. Hays, Fore- as well as improved technique of a 


man MacKay Electric Co., Kansas City, Mo. plication allow the use of low tir 


o arge time and ee hae are made with the tent. 23 percent or less. lead 

y N espec « . - Bt ' 
“REENLEE especially on any job where great quanti coatings to render metal products 

sie of pipe are being used”... Mr. Hays continues... ; ; 1] i 

“and outside of a little ededalte oil used the mainten- rosion fesistant, as we oy 7 

ance costs total practic ally nothing!” engineering and economical reas 


| eading contractors throughout the country have been Excellent wetting properties, initor 





selecting GREENLEES for these same reasons. The y coating characteristics. low 
ean be carried, set up and ope ‘rated by one man... points, good fluidity. minimum dr 
KNOCK-OUT make smooth, accurate bends where you want them— and‘ coating weights as low 


no kinks or other damage to conduit. 


1 
cooks p ounces per square foot are obtair 
Pipe up to #2", rigid and thin-wall conduit, tubing, Tv ane 


The alloy developed by engineer 
Elininshh dank apens on atl bus bars.. . whatever the bending job.. h Nati 1 | 
\ spe - © ¢ ral 
ing and filing to enlarge a hole. there’s a GREENLEE to do it be tter. mag Ns mens . , . ‘ 
In 12 minutes or less youecan = faster. Catalog 33E tells whole story harder with age, increasing Irol 
cuta hole up to 32" with the on (GREENLEE Benders and other spe- to 20 Brinell (500 kg.) after two 
GREENLEE Cutter or Punch. © 1 

cial tools for electrical work. It’s yours three days at room temperature 


Co. hect 


Justinsert the toolina knock- : 
out or small drilled hole, give free—just write to Greenlee Tool Co., 


a few turns of the drive nut J)ivision of Greenlee Bros. & Co., 
with an ordinary wrench ! 1808 Columbia Ave., Rockford, Ill. 


These tools cut clean, round 
holes in bakelite, hard rubber 
or any metal up to %” thick. 


Other GREENLEE time-saving 
tools for electrical work: 
CABLE PULLERS 


results in better abrasion resistal 
and greater ability on the part of! 
coating to withstand the mechan 
injury ordinarily encountered 
handling the coated products. 


Ductility of the lead alloy is & 
REGISTERED TOOLS . La 
JOIST BORERS : » elongation vali 
C e elongati 
prego oma denced by th ) 


RADIO CHASSIS PUNCHES which approximate 39 pe reen in i 
: PIPE PUSHERS GREENLEE sile tests. The tensile strength of 
| is 1,800 psi, that of the alloy, 0 
FOR THE CRAFTSMAN 6.000 psi. 


The actual coating operation 





Gat Ready wit Cyreenlee/ 
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E Ta8B STA-KON DISCONNECT WAY OF WIRING 


APPLIED TO CONTROL WIRING SYSTEMS 


bh Approved Sta-Kon* Pressure (solderless) Terminals and 
Kon Straight-Pull Disconnect** Devices, circuits may now be 
up in almost any desired arrangement or combination—in 
lanent positions, or so that they can be changed at a mo- 


t's notice. 


example: On the back of a control panel individual circuits 
}-be wired with Sta-Kon Terminals, as illustrated in the mir- 
While on the front of the same panel, corresponding wires 
j be fitted with T&B Sta-Kon Disconnect Splices and Ter- 
als. This permits these wires to be connected and, when neces- 
disconnected at a predetermined straight pull, and later 


nnected in the same or other positions. 


s. the T&B Sta-Kon Disconnect Way of Wiring enables the 
rician to change circuits and make repairs quickly and safely. 


cilitates testing without otherwise disturbing service. 


mn Reg. U.S. Pat. Off 


S. Pat. Off. 


It is equally advantageous for transformer, relay and condenser 
connections, all of which can be bussed according to user's 


requirements. 


The entire T&B Disconnect system centers around two identical 
Sta-Kon Tips which, when connected, are held firmly together by 
a strong Beryllium copper spring coupler. Under the constant 
pressure of the coupler, the tips are maintained in direct. long- 
wiping contact with each other. Tips are installed on wire with 


standard Sta-Kon Pressure Tools, manual or power. 


Our Engineering Department stands ready to work out special 
designs of particular coz:binations for Public Utility require- 
ments. What are yours? We invite you to send them to us for 


study and workable suggestions. 


All T&B products are sold exclusively through the compe- 


tent service organizations of the T&B Electrical Wholesaler. 


THE THOMAS «= BETTS co. « 


INnE€GRPORATED 


manufacturers of electrical fittings since 1899 = 
ELIZABETH.1.MEeW JERSEY 
In Canede: Thomas & Betts itd Montreal 
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Checked and Rechecked 


. - - All Along the Line! 


Hemingray Insulators are made 
under careful supervision—under 
exacting step-by-step quality pro- 
duction control. That’s why they’re 
so tough and strong—so dependable. 

Try them! The cost is low to 
begin with—lower in service-life. 

There are ten Hemingrays for 
Primary Power distribution for 
voltages from 2,300 to 15,000 and 
manufactured in accordance with 


OWENS-ILLINOIS 


suggested specifications of the Edi- 
son Electric Institute. 

There are ten Hemingrays for 
Secondary Power distribution with 
Heights ranging from 21%, to 
5)42 inches and Diameters ranging 
from 214 to 314 inches. 

Investigate! Hemingrays are sold 
by principal jobbers and are 
manufactured by Owens-Illinois, 
Hemingray Division, Muncie, Ind. 


HEMINGRAY INSULATORS 
Telephone-Telegraph 


_ Export Agents: International Standard 


Mish aia asatettiatil sis lea ati 


136 


Electric Corporation, New York City 





ELECTRICAL WORLD @ August 19. 194 





nab 


| various articles, after the equisite 


| cleaning, pickling and flux ig ha, 


| 


| immediately on removal from th 


_ employed for hot dip coating, a wi: 


been done, consists of imm: rsion ¢ 
the article in the molten m ‘al, wij 
sufficient agitation to assist i: the fry 
ing of adhering flux. The co ited ay, 
cles may be cooled in air, « {ter dip 
ping, or they may be quenched jn gj 
which latter technique rvsults it 
more even and finer grained coating 

In the coating of very small pary 
after solvent and electro-cleanin 
pickling, pre-dipping and fluxiy 
processes have been completed, thy 
articles are in some instances centr, 
fuged for a short time at high speed 



































metal coating bath, and before ty 
alloy solidifies, the articles a 
dumped into a machine equippd 
with concentric rotating paddles, \ 
the small parts fall through, they ay 
kept from adhering to one anothe 
by the impact of the paddles, an 
finally fall into a water or oil bath, x 
the processor may choose. Subs. 
quently, these items are dried by 
centrifuging. When this method i 


form finish free from tear drop 
results. 


Files Charts Folded 


Load charts are taken continuously 
on strip-type meters for all large in 
dustrial customers of Shawinigan 
Water & Power Co. These are 2441. 
charts of standard width and, to fie 
them for one year’s availability an/ 
reference, Edward Holder, Superx 
tendent of Metering, folds them » 
that they slip easily into 10-in. « 
velopes about five inches wide. He 
finds this much superior to any knows 
scheme of filing in rolled form. 

Each envelope contains seven dail 
charts and will have marked on the 
outside of it the pertinent informe 
tion of peak load required for statis 
tical or billing purposes. 

The envelopes are placed on end 

| three rows in a stack of steel drawer 
somewhat wider than the standati 
| letter-file cabinets. 


Reduces Dividend Arreats 


Central Illinois Public Service & 
has declared a $3 dividend, payabl 
Sept. 15 on each share of prefered 
| stock. This payment will reduce P 
| ferred stock arrears as of Septem) 
| 30 to $7 a share. 


| 
| 
| 


Service Calls GO DOWN 
Customer Good Will GOES UP 
When Multi-breakers GO IN! 


It's a matter of record that Square D 
Multi-breakers reduce service calls— 
drastically. A good example is the case 
of one Utility which has 30,000 circuit 
breakers installed on a 40,000 meter 
system. Here are the facts: 


In one area comprising 10,000 meters, but 
only 40% having circuit breakers, trouble 
calls for so-called fuse failures average 350 
per month: whereas, in another area com- 
prising 5,000 meters, but 100% circuit 
breaker equipped, there are only 15 to 18 
such calls per month. 


Wherever Utilities have installed Multi- 

breakers in sufficient numbers to es- 

tablish performance comparisons with 

fusible equipment, Multi-breakers have 

shown these advantages: They reduce 

service calls and revenue losses. They © The Multi-breaker eliminates 

provide a proven antidote for customer fuses completely. When a 

ill-will which is generated by the in- short circuit or dangerous 

convenience of blown fuses. For, right overload occurs, the circuit 

or wrong, the customer often blames the is cut off automatically. A 

Utility for these service interruptions. . simple movement of the lever 
Shall we send you a copy of Bulletin restores current. There are 

4000 which gives the complete Multi- eee ©. 

hreaker story? Address S » D Com: place, nothing to buy or store. 

pany, 6060 Rivard St., Detroit 11, Mich. 


D eae 


DETROIT ° MILWAUKEE LOS ANGELES 








Commercial 
Industrial 


Progress Report* on 
Post-War Load Survey 


Industrial power customers of the 
Philadelphia Electric Co. that have 
changed from peace to war-time op- 
erations without large expansion of 
their facilities will probably show, 
post-war, a slight drop from their 
war-time load levels. And the loads 
then reached will be slightly above 
pre-war. This indication comes from 
a study of post-war loads now being 
made by the company. Compilation 
of data on 381 customers, figures so 
far collected, shows a post-war load 
for the whole group 8.7 percent under 
the war-time level and 8.9 percent 
above the pre-war. 

But the figures for the various 
classes of customers included among 
the 381 show large variations from 
the averages of the group as may be 
seen from the following summary of 
the data: 

Foundries, machine tool makers, 
etc._-73 customers—war over pre- 
war. up 46.5 percent: post-war over 
war. down 28 percent. Most of these 
customers will return to usual prod- 
ucts. will modernize plants and re- 
place obsolete equipment. 

Sheet metal products—22 custom- 
ers——war over pre-war, up 28 percent; 
post-war over war, up 2.5 percent. 
Expect to increase output of normal 
products and to add new ones. 

Textiles—54 customers—war over 
pre-war, down 4.3 percent; post-war 
over war, up 10 percent. Will mod- 
ernize plants and increase production. 

Chemicals—30 customers—war over 
pre-war, up 12 percent; post-war over 
war, down | percent. Expect increased 
production of normal goods. 

Electrical products—11 customers 
—war over pre-war, up 38 percent; 


* From a paper by J. F. Gaskill to Missouri 
Valley Electric Association. Third and last of 
a series beginning in Ex.ectTeicaL Wortp, June 25, 
1944. 
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Residential 
Rural 





post-war over war, down 6.2 percent. 
Expect post-war decline. 

Food, dairy products and cigars- 
31 customers—war over pre-war. 
down 1.3 percent; post-war over war. 
up 6.2 percent. Look for expansion of 
market; will modernize plants. 

Printing and allied industries—7 
customers—war over pre-war, up 8.1 
percent; post-war, down 2 percent. 
No changes anticipated. 

Paper and paper products—15 cus- 
tomers—war over pre-war, up 3.9 per- 
cent: post-war over war, up 0.3 per- 
cent. Will modernize plants. 


Production Method Analysis Pays 


One solution to a customer's pro- 
duction problem is by use of a pro- 
duction method analysis. How the 
analysis aided a manufacturer and 
was effective in increasing the use 
of electric power was explained by 
W. L. Ellis, Industrial Power Repre- 
sentative, Public Service Electric and 
Gas Co., Elizabeth, N. J., at a recent 
meeting of the Interstate Power Club 
in New York City. 

In the analysis for a fiber board 
drum manufacturer all operations 
were studied and a flow process chart 
made, from arrival of fiber board by 
rail to loading-out of completed 
product. 

By the original method 800 55-gal. 
drums were produced per 8-hr. day. 
This involved 29 operations, material 
put in temporary storage nine times 
and requiring transportation twelve 
times. The complete process required 


Summary of Production Method Analysis 


Item 

ORIEN so acd did oe 02 ences aekw anes 
SRRMTCIIO i iaciss cheater revere 
Temporary Btorage oc scscceisraciveavs 
po ey le Ses ee = 2 
c ee Se verry rece ee ree 
We -S -- OE- PMN Ss oo die ce v'o5d.c.c eos 
Power per month, kwh.......-....-.++- 
Power cost per month.........6-eee00- 
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Original Improved 
Method Method 
29 20 
12 9 
9 6 
100 312 
0.01 j 0.0032 
9.20 0.0575 
1,800 15,000 
$76 414 




























Woodworking industries -]3 ea 
tomers—war over pre-war, 1) 5,8 
cent; post-war over war, uw) 9,5 pet 
cent. Look for increased }): oduci; 
by removal of restrictions « 1) orde, 

Laundries — 10 custom:rs —y, 
over pre-war, up 0.3 percent: post-yy 
over war, up 22.5 percent. Moder 
ization of plants and additivnal sp 
ices to customers. 

Miscellaneous— ice. stone. scrap e 
—115 customers—war over pre-war 
up 18.8 percent; post-war over wy 
down 8.6 percent. New buildings aj 
general plant modernization anjy 
ipated. 

For the whole group of 38] o 
tomers, the pre-war load was 473) 
kw., the present war load is 565; 
kw. and the post-war load is expec 
to be 51.548 kw. The wartime » 
crease is 19.3 percent and the post-ng 
decrease will be 8.7 percent. 

These figures can not be regarded 
as conclusive in any respect. The 
merely indicate what the Philadelphi 
Electric Co. is finding in its post-na 
load survey. 


1.800 kilowatt-hours per month 

Suggestions were made for chanz 
in the parts fabrication of the drains 
involving changes and omission: 
some operations. another type 
drum head, and installation of |» 
infrared tunnels having a total pow 
requirement of 100 kw. 

By the improved method. prod 
tion was increased 200 percent | 
2.500 drums per 8-hr. day. per 
tions, transportation and temporal 
storage became 35 steps. a reduc 
of 15. Records show that for e 
drum produced the time required 
reduced 70 percent, man-hours ¥! 
likewise reduced 70 percent. lab 
cost reduced, and the total pov 
consumption increased 800) perce 

Further data for the original a 
improved methods and the differe 
between them are given in an ae 
panying table. 


on 





Again ...Philco Mekes Engineering History 


At last, a motive power battery with a revolutionary, new construction that 
actually gives you 30% longer life... and more! A brand new principle of 
fabricated insulation . . . developed after years of research in the Philco 
laboratories, and now introduced after exhaustive tests in actual service. It’s 
the Philco “Thirty”... your post-war battery, available now in certain 
types and limited quantities. Write today for full information. 


PHILCO CORPORATION, Storage Battery Division, Trenton 7, New Jersey 
R 50 YEARS A LEADER IN INDUSTRIAL STORAGE BATTERY DEVELOPMENT 


sy 
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NON-FERROUS AND | 
STAINLESS FASTENINGS 


N you have a toothache you go to a dentist. When 
you need legal advice you go to a lawyer. Both men 
are specialists. | 
By the same token . . . when you need non-ferrous and 
stainless fastenings come to the house that specializes on 
them . . . Come to the Harper Organization which is con- 
cerned exclusively with the manufacture of bolts, nuts, 
screws, washers, rivets and specials of Brass, Copper, 
Naval Bronze, Silicon Bronze, Monel and Stainless ... an 
organization not concerned with common steel. 
This specialization brings refinements in product quality 
and “extras” in service to customers that are most rare. 
Start these “‘extras’’ your way by writing on your company 
letterhead for a complimentary copy of a 4 color, 104 page 
catalog and reference book. 


THE H. M. HARPER COMPANY 
2611 Fletcher Street e Chicago 18, Illinois | 


BRANCH OFFICES: New York City * Philadelphia « Los Angeles 
Milwaukee * Cincinnati * Houston 


Representatives in Principal Cities 





eerie 


BRASS - BRONZES - COPPER - MONEL - STAINLESS 
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Diversified Demand 
of a Fiat Ir, 


By L. L. PERRY 
Business Development Manger 
Interstate Power Co., Dubuque. low, 
















How much does the flat ron Joy 
contribute to peak demands ’ 1» fy, 
the cost of delivering energy for § 
iron use it is necessary to know 4 
diversified demand of the flat jing 
load. 

Judging from studies in one dij 
sion of the Interstate Power Co, 
where circumstances favored such, 
determination, evidence indicates th; 
the diversified peak demand per fy 
iron is about 42 watts. Basis {, 
and the details of arriving at th 
conclusion follow. 

During a recent year the month 
peak load in the Northwestern Dig 
trict of the Interstate Power systey 
occurred twice on Tuesday morning 
once on a Monday and once on4 
Wednesday morning. For the othe 
eight months the peak was in th 
evening. Energy sold in this distri¢ 
is purchased wholesale. So it a 
peared that on the two Tuesda 
morning peaks, the domestic flat irm 
was boosting the company’s demand 
charge payments. Because housewiy 
habitually iron on Tuesday momiy 
it seemed reasonable that the Tues 
day morning peak would be reduce 
if flat iron load fell off and conversely 
But how much? 

To find the diversified Tuesda 
morning demand of the flat iron load 
15 minute demands at  wholesal 
energy purchase unit from 9 am 
to noon were analyzed each day of ti 
week, (except Sunday) for {ou 
weeks. Two weeks were those dur 
which monthly peak fell on Tuesda 
morning. The weeks were: Jan.? 
to Feb. 1; May 19 to 24; May 26% 
31 and Nov. 17 to 22. 

During each of these four weet 
the Tuesday morning peak exceede 
the next highest morning peak ' 
the week, by the following amoumls 










































































































DN Oils wekeahed neee soe 

BO so ska oa sea ee ae 96 
Sa 144 
Be Meshes See aew cue 96 
c1| BPS ar ee 360 kw 
Average 360/4 .......-- 90 KW 


In the area there were 2.397 re 
dential and rural customers. It ¥4 
estimated that 90 percent of the 
customers had a flat iron. Therelo! 
the estimated number of flat irons 
use was 90 percent of 2,397 or 2.19 
Since, at the point where energy ™ 






B chased, = diversified flat iron 


Fs a eae Aas 


Al, , watts, 
But two of the weeks during which 


loa pring peaks were studied were in 
{ull May. Temperature could have 
tf) an effect on the morning peaks. 
* ty guard against the error of con- 
TM ering cooling load peaks at flat | 

Bn peaks, weather bureau tempera- 
(ii » readings were checked. In both | 
(os Tuesday was not the hottest day 
ch 4 the week. Therefore it was con- | 
tha Hered reasonable to conclude that | 
‘ {. Tuesday morning average of 90 | 
fg _ demand in excess of the next 
thei shest weekly demand was due to 

» flat iron load. 


ra 


nthly 
Dis 
Sten 
ings 


enters Enticed By 
Modern Appliances 


The next way in which house build- | - Ratio ill 
s. in and outside the city, will try to ee {a 
ice renters from existing apart- cee | of inferior lamps represents 
ents in Manhattan will be to equip | sir: lighting maintenance costs. For ¥ 
ir kitchens and bathrooms with | ro their full rated lamp life, trouk J 
ery modern improvement. There- “2 fon in wasted manhours, tire and t k ¢ oat 

ihe 


re, says Walter La M. Sparry, presi- | s of gasoline, and extra trips. SLATER 


t of the West of Central Park Assn. 


lew York City) in an article in June a shooting because they are free from ¢ 
h World Telegram, written by to give high efficiency during their rate 
orge Edgecombe, real estate writer, reasons why SLATER Lamps keep de 
e smart thing for owners of 25- are explained in ovr catalog . . . 


ar-old apartment buildings to do is 
begin now to set aside a contin- 
mey fund for modernization, espe- 
lly of-kitchens and bathrooms. In 
any instances a certain amount of 
ctural alterations also will be 
wessary. Most of these buildings are 
actically 100 percent occupied and 
e setting aside of a modernization 


d is possible. 
Everything Will Be Electric 


Farsighted owners and managing 
ents already are studying models 
complete streamlined _ electric 
chens that can be built in usual- 
ed rooms. They have electric re- 
gerators and electrically driven 
bage disposing gadgets that grind | 
refuse so fine it can be carried 
wn the drain. Other attractions are | 
tall electric clothes and dish wash- | 
s, with driers. Everything included 
the models is illuminated by the 
Bt fluorescent lamps. 


oe Mr. Sparry, are some | 3a bad ‘GROOKLYN, NEW YORK 
¢ “must” for the new post-war | Fe 
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NEW LETTER CONTEST, 
for SERVICEMEN! 





ELEVEN Ist PRIZE WINNERS IN 5 MONTHS 
IN CONTEST No. 1! 


Yes sir, guys, the hundreds of letters received were so swell that double 
first prize winners had to be awarded each of the first four months 
and there were triple first prize winners the fifth and last month. . . 


SO—HERE WE GO AGAIN! 


Get in on this NEW letter contest — write and tell us your first hand 
experiences with all types of Radio Communications equipment built 
by Hallicrafters including the famous SCR-299! 


RULES FOR THE CONTEST 


Hallicrafters will give $100.00 for the best letter received during each 
of the five months of April, May, June, July and August. (Deadline: 
Received by midnight, the last day of each month.) . . . For every 
serious letter received Hallicrafters will send $1.00 so even if you 
do not win a big prize your time will not be in vain. . ..Your letter 
will become the property of Hallicrafters and they will have the 
right to reproduce it in a Hallicrafters advertisement. Write as many 
letters as you wish. V-mail letters will do. . . . Military regulations 
ere the publication of winners’ names and photos at present 

. monthly winners will be notified immediately upon judging. 


= adit v hallicrafters RADIO 


BUY A. WAR BOND TODAY! 
THE HALLICRAFTERS CO. MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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residences in the outlying  oroygh 
and suburbs. And, he adds, ‘he My 
hattan apartment builder of ‘he eg 
postwar years will not put up wig 
anything as ordinary as he did} 
tween 1925 and 1940. The now s 
will be modern to the extrem. both 
to layout and equipment. 


Competition Sharp 


Even buildings of the 1920 yg 
tage, with what is now described 
“poor layouts.” are practically fy 
occupied, and in spite of rent conty 
those that were bought before 4 
speculative boom that set in af 
Pearl Harbor are not doing badly, 
Sparry says. They will not, howeve, 
be doing so well when they have 
compete with modern postwar built 
ings. 

Hundreds of these structures ay 
actually in need today of entire ne 
electric refrigeration and kitche 
equipment. 


Locker Plants Will 
Sell Home Freezer 


Indications are that about thre 
quarters of the some 5,000 frozn 
food locker operators in the county 
will sell home food freezing and stor 
age boxes after the war. This concle 
sion was announced by F. F. Duggan. 
Edison General Electric Appliance 
Co., reporting on the results of a sur 
vey recently made by the company. 

Only 82—7 percent—of the 1.15 
locker operators responding to the 
questionnaire said they sold hone 
cabinets before the war. But 91!-— 
79 percent—said they would sell then 
after the war, 152—13 percent—wer 
uncertain and only 92—8 percent— 
said they would not. 

Other results of the survey s 
that there will be much more retain: 
of frozen foods at locker plants p 
war, much of which will be distriv 
tion of commercial brands. Some 
erators plan to make scheduled det’ 
eries of food to homes. 

Commenting on the survey. Mr 
Duggan said, 

“The demand for home freezers 
pends on the availability of frozen 
food supplies: we know of one meé 
packer who plans to spend severd 
million dollars promoting meat pr 
ucts; a dairy concern which will op 
erate to food retailers on a consigir 
ment basis; of another general food 
processor who will introduce 4 ™ 
tional line of frozen foods as 5000 ® 
he can procure facilities. 












aati 


iv’Ss NOT ONLY Wh CUTTING MATERIAL 
BUT HOW YOU USE IT THAT COUNTS 
2 eee 






HERE’S hardly a single cutting high speed steels, as well as the 

HAND BOOK operation that can’t, in some various high-tungsten and “moly” 
way, be improved. Our record files types of high speed steels. Call us 

_OF SPECIAL STEELS contain hundreds of instances. Re- in, any time, anywhere. 
Newly revised and reprinted— design of the tool itself often works 
a comprehensive book on the wonders. In other cases, a switch 


odd of baaetoe and best meth- of cutting materials shows a marked fi 
ds of handling, treatment, etc. ° ‘ : . . . 
of tool, stainless and other alloy eee in oe or in pieces ; 
steels. Plenty of tables to facili- etween grinds. ; : 
tate quick reference and selec- That’s the job of our Mill Service 
A 


io 36 pages, pocket-sized, organization—to work with you for 
St ¢ e 4 
le, improvement—and the Allegheny 


Ludlum line now offers you abso- 


SEND FOR lutely complete selection. The range oe 
extends from Carmet carbide metal Ai / 
wus Cony blanks and tipped tools—through Vlegheny dlum 
Address Dept. ew.23 Fn ALX cast alloy-metal ground bits— STEEL CORPORATION 
~ to DBL and Super DBL low-tungsten 





GENERAL OFFICES: BRACKENRIDGE. PENNA. 


W&D A-9331 


OAC OOE A AA ND REIT ORD 
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Cable Terminator Unit 





Cable Terminator Unit: size 23-in. wide, 17-in 
deep, 36-in. high: stuffing box cable entrances 
rated 5,000 v., 500 amp., and have a 50-kv., 
60-cycle flashover test value: Delta-Star Elec- 
tric Co., 2406 Block-Fulton St., Chicago 12, III. 


Assembly consists of a welded sheet steel 
enclosure with removable panel and a three- 
phase sealed type equipment terminator 
bolted to the lower part of the enclosure. 
Connections are made by means of aerial 
lugs with flexible laminated leads which 
compensate for misalignment of motor leads 
and thereby relieve the terminator porcelain 
bushings of stresses caused by motor vibra- 
tion. 


Tube-A-Lite 





Fiuorescent six watt nine-in. tubes: Lucite en- 


velope; 110 v. 60 c.: IB/-in. long; 2%-in. 
diam.; Larrimore Sales Co., P.O. Box 1234 
St. Louis, Mo. 


Housing said to be of Formica except 
for transparent envelope; assembly lamin- 
ated plastic tubing or sheet stock bolted or 
screwed together. Cable 15 ft. in length is 
provided between Tube-A-Lite and ballast 
which is in separate compartment. May be 
hung from pipe or hook by means of a 
break type ring which is provided. 
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Oscillograph 


Type 248 oscillograph; portable; Allen 8. 
Du Mont Laboratories, Inc., Passaic, N. J. 


Consists of two units—oscillograph (wt. 
30 lbs.) connected by six foot shielded 
cable to power supply (wt. 80 Ibs.). Among 
features reported are wide band vertical 
axis amplifier usable to 10 MC. 4,000 volts 
accelerating potential applied to cathode 
ray tube, flexible time base generator and 
delay network in vertical channel, permit- 
ting observation of entire wave shape of 
short-duration. Also, said to have timing 
oscillator for quantitative analysis and trig- 
ger output signal useful for “synchroscope” 
application. 


Relay 





“AR” 


bimetallic | 
separate or front mounting on size 0 and ! 


Type overload relay: tor 


starters. Industrial Controller Div., Square 
D. Co., 4041 N. Richards St., Milwaukee 12, 
Wis. 


For changing from automatic to hand 
reset, relay is suited for use in built-in ma- 
chine tool control. The device provides a 
means of adjusting tripping point from 85 
to 115 percent of nominal rating, allowing 
changes to be made in settings to take care 
of variations in ambient temperature or 
load conditions of the motor. Overload 
protection is not limited, it is claimed, to 
the usual selection of heater sizes since 
intermediate points can be obtained. 


ere reac Ne NR REN EE RR RN RIE 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Voltage Regulator 


Model TH Transtat a.c. voltage regulaty 
American Transformer Co., 188 Emmett ¢ 
Newark 5, N. J. 7 


Brush arm is machined die casting yj 
is said to permit good heat dissipation, 
vide a simple means of changing br 
and protect the commutator against 
circuiting contact with the brush hy 
Shaft is independent of brush arm 
bly and can be removed by drawing oneg 
By employing a phenolic thermosetting, 
tic base high dimensional conformane 
reported and accidental lead shorting 
prevented. Incorporated in the unit arev 
acetal insulated wire, impregnation of o 
and coil with a synthetic phenolic rs 
varnish of the polymerizing type. 


Ratings 
For Single Phase Operation 
35 deg. C. Rise 





Out- 

Fre- Input put Outp 
VA quency Volts Volts Am 
Nominal 250 50/6 115 0-115 21 
Maximum 280 50/60 115 0-130 217 

50 deg. C. Rise 
Nominal 300 50/60 115 0-115 26 
Maximum 340 50/60 115 0-130 26 


Transtat Dual Unit. Open Delta 
Connected for Three Phase Regulatia 


35 deg. C. Rise 


Nominal 435 50/60 115 0-115 21 

Maximum 485 50/60 115 90-130 21i 
50 deg. C. Rise 

Nominal 520 50/60 115 0-115 26 


Maximum 590 50/60 115 0-130 26 


Induction Heater 


Berwick Low Frequency Induction Heats 
secondary 2 to 10 volts; water cooled; § 
18 in. wide, 34 in. i in, high; Am Y 
pth Foundry Co., Church St., New '° 


Unit is provided with timing mech 
and an automatic device that turns # 
water previous to being energize¢. © 
when current is cut off it also shuts of 
flow of water to protect the coil. 





ith most of our lumbermen handling knives and 
walnut gun stocks instead of axes and cedar, pole replace- 
ments are somewhat of a problem in many localities. Add 
to this, the difficulties of shipping and handling heavy materials 
amidst war ume traffic congestion and the result 1s a scarcity of 
poles for some of our Utilicy Companies. 

The problem is being partially solved on a temporary basis by pole 
stubbing. Discarded poles with rotted bottoms: but firm wood above 
the original ground line are used as stubs. After cutting away the 
rotted butt and treating, stubs are set alongside the pole which is 
in service but in need of replacement. Hubbard Sleeve-Nut 

Bands are installed as shown in the diagrams. 
Given a solid setting for the stub, the resultant 
structure will hold to the breaking strength of the 
average pole, as illustrated by the accompanying 

photo of a test. 


COMPANY 


wt) tie 
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Wide-band Transmission-lin« Siig, 
—Has a range from 10 cycles (0 one} 
lion cycles (1,000 megacycles for a 
determination of complex ropaaa 
constants, attenuation, phase -hift y, 
ity of propagation, wave-len th,’ os 


; : | frequency, characteristic imp. tana’ 
| Instructions in Publication «55 ‘¢ 
|; conda Wire & Cable Co., New York 


by Pia 



















































s Cd A Lubrication—An illustrated bulletip 
Wed... The Farval Corp., Cleveland Ohio ,. 

| plaining the pressure lul cation 

a eared j ; } presses, cranes and other “ ff -the-figg 


types of equipment from a ce¢ tral pum 
ing unit. ; 


“How to Cut Waste”—A 38 page ty 
let for foremen, department heads 
supervisors covering the waste of mp 
power, materials and supplies, machins 
and equipment and work space, ft 
tains a four-step plan to cut waste p 
curable from the Elliott Service Co, 
East 44th St., New York 17, N. ¥. 

































Cable Terminators—Publication sug 
describing the construction details 
mensions and electrical characteristics 
sealed type single and three condug 
4 equipment cable terminators Procuratj 

from Delta-Star Electric Co., 2400 Bi 
¥ Fulton St., Chicago 12, IIL. 


s 
Dilectene—-Bulletin DN-44 — deseri 


ss ' 
AUTOMATIC », in detail the material, its fabricatior j 











uses. Given in table form are the pr 
— hy @ SF StAnKers ties; variation of loss factor f 
J mt @iTrT ISOLATES factor and dielectric constant wit 
f Sn ee ee quency, variation of loss properties y 
let @ IT QUENCHES immersion in water and _ the 
fe ’ stability of Dilectene. Copies 
Fx \ from the Continental-Diamond F 


Newark, Del. 


Weld Strenzgth——Bulletir 


® Among the great discoveries of recent years is a system for page treaties on “Fatigue Streng 
: " ‘ Fillet-Weld and Plug-Weld Connecti« 
using plain, ordinary water to do a quick, thorough job of in Steel Structural Members,” 
and procurable for one dollar fror 





( uenching fires due to oil or other flammable lic uids— Engineering Experiment Statio 
j rs ity of Ill Urt i. 1 
: y versity o llinois, Urbana, Il. Ir 

“ 4utomatic” FIRE-FOG. are tests to determine unit f 

strength in shear of fillet welds 


ng structural plates, and the 


By a specially designed FIRE-FOG nozzle, drops of water are strength in tension of plates 
eae a aan nels connected by fillet weld 
“broken” into droplets—countless millions of them! The to determine fatigue strengt 
. ; f ‘ plug welds together with a large 
result is a heavy mist. When fire breaks out this mist, pro- ,f miscellaneous tests of rit 


velded bent joints. 


pelled at required velocity and pre-directed at vulnerable 


‘ e . Protect Valves—Tips on hand 
areas, finds its mark instantly. The fire is enveloped; flames are of valves are graphically 
* on a “Do’s and Dont’s” (11 in. 
are beaten down; the blaze cools; oxygen is excluded; the chart obtainable from the Reading-?t 
. . . . . and Cady Division of the American Cu 
fire suffocates and is quenched. The entire operation is auto- soa Caiks “ite: Sade aie 
at Soe ae ee : Ss a 5 Simply and factually portrays 
matic. and so quick and effective that only seconds elapse cont’ aidt  tidaite ae Ok 


before the fire is “dead.” various valve situations. 
The Solution of Vibration Problems 
Use of Electrical Models.—Tran*la' 
z ERGO EE i d hanical quantities into electrica 
; terparts for solution of resonance U 
differential equations. By C. R 
berg. Research Series No. 92 of the “6 
neering Experiment Station, Purdue 
versity, Lafayette, Indiana. 







Big and Little Inch is a booklet 
able from Delta-Star Electric ©% | 
Block Fulton St., Chicago 12, Ill, ™ 


treats the electrical features of a 


xs HH A 6 4 inch 1400 mile, 300,000 barrels crude 
PUN AR Ra VI Mc Glad te. ete "Lonenen eens 10 
se New Jersey; and the 20-inch, 10" 
| ; , é 235,000 barrels refined products ht * 
| aa em CUTE EN GT Baytown, ‘Texas to Linden, New J 
u 4 a Views of pipe line’s high tage % 
* * * OFFICES IN PRINCIPAL CITIES * # # g E 4 stations taking power from 
, ; sion lines of the various pul 
and a single line diagram ar‘ 





the tr 
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Public Service Electric & Gas Co., Newark, N. J. 
Eases System Planning with Permanent Records of 
Totalized Loads, Area Loads and Peak Demands 


THE PROBLEM THE SOLUTION 





give their load dispatcher sufficient up-to-the-minute data to Bristol engineers helped Public Service Electric & Gas get 
intain service continuity and operating efficiency in its million exactly what they needed by engineering a Bristol Metameter 
T watt system, Public Service Electric & Gas had this five-fold System of Telemetering to fit the precise requirements. Here’s how 
. blem: it is done: 

1 To measure output of power generating units and the 1 Thermoverters (thermal wattmeters) are used to de- 
flow of power through interchanging equipment and termine the kilowatt reading at generation and inter- 
stations where inter-connection with other power connection points. 
companies are made. 2 The Thermoverter’s output is measured and totalized 

2 To totalize these measurements in the required com- by Indicating and Strip Chart Recording Potenti- 
binations and to record the totals. ometers which are equipped with — 


3 To telemeter such measurement. to various points Metameter Transmitters which pass the information 
within the stations themselves and to the load dis- along by the impulse-duration method to — 


patcher’s office. 4 Metameter Receivers located at various points in the 


4 To integrate the load in various lines to give a record of station and — 
fifteen-minute demand. Integrator and Demand Meters which give totalized 
5 To totalize these measurements at the load dispatcher’s kilowatt-hour reading on block interval demand meters. 
office to give a running total of the load on the entire 6 At the same time readings are transmitted to the load 
system. dispatcher’s office for load totalization. 


MAYBE BRISTOL’S METAMETER SYSTEM CAN HELP YOU 


If you need accurate, minute-to-minute data from all critical points in your system — and you do oe 
because instant information can avert damage which a few minutes delay can cause: investigate Bristol's 
Metameter System of telemetering right away. Bulletins M801 and M1700 give facts which a Bristol 
engineer will be glad to develop. 


YB ye ahead demand Tg 


THE BRISTOL COMPANY 
116 Bristol Road, Waterbury 91, Conn. i 
The Bristol Co. of Canada, Ltd., Bristol’s Instrument Co., Ltd., : 
Toronto, Ont. London, N.W. 10, England : 
KERS OF METAMETER, RECORDING VOLTMETERS, AMMETERS, POTENTIOMETERS, THERMOVERTERS, AND A BROAD LINE 
OF AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 


ylems 
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George Rietz Manages 
New G.E. Farm Division 


George A. Rietz has been named man- 
ager of the newly created Farm Industry 
Division of the Apparatus Department 
of the General Electric Co. The new 
division will be responsible for the de- 
velopment and promotion of business in 
the farm field. 

During 1925 and 1926, Mr. Rietz 
worked as field engineer for South Da- 
kota on rural electrification projects. 





After graduating from South Dakota 
State College in 1926 with a degree in 
electrical engineering, he joined the 
Test department of General Electric, 
and one year later he conducted the first 
course in rural electrification sponsored 
by the company. 

From 1928 to 1930, he was district 
rural electrification specialist in the Mid- 
west and then was transferred to Sche- 
nectady in charge of the Rural Elec- 
trification Section, Central Station De- 
partment until 194] when he became 
general assistant to the manager of the 
Customer Division, Central Station Di- 


vision. 
* 


> Epmunp A. Laport, widely-known for 
his installations of broadcasting trans- 
mitters both here and abroad, has been 
appointed staff engineer for interna- 
tional communications systems and spe- 
cial apparatus at Camden, N. J. At the 
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same time announcement was made of 
the appointment of James B. Knox to 
succeed Mr. Laport as chief engineer 
for engineering products at RCA’s 
Canadian subsidiary, RCA Victor Ltd. 
In his new position, Mr. Laport will be 
responsible for the company’s engineer- 
ing in connection with international 
communications systems and engineer- 
ing products for sale in the international 
field. Prior to his recent appointment, 
Mr. Knox was senior engineer in the 
engineering products department under 
Mr. Laport. Previously, he had been 
connected with China Airways, Shang- 
lai, and the British General Electric Co. 
and Standard Telephone & Cables Co.. 
heth of London. In 1937 he returned to 
Canada and it was in 1941, that he 
joined RCA Victor. 


Utility Controllers Made 
Local Institute Officers 


Controllers of six electric utility com- 
panies have been elected officers of local 
controls of the Controllers Institute of 
America. 

Presidents of their groups are S. M. 
“mallrage. New Orleans Public Service. 
Inc., and Raymond C. Brennan. treas- 
urer and controller of the Portland 
(Ore.) General Electric Co. 

Vice-presidents include Joseph U. 
Diehl, chief accountant of the Pennsyl- 
vania Water & Power Co., Baltimore; 
Ernest G. Kellett, assistant secretary of 
the Northern States Power Co., Minne- 
apolis (Twin City control); A. H. 
Schletter, Union Electric Company of 
Missouri, St. Louis; C. P. VanDyke. 
Iowa-Illinois Gas & Electric Co., Rock 
Island, Ill. (Quad-City control). 


> Lawrence D. Rameeav has been ap- 
pointed to the advertising and sales 
promotion staff of the Kelvinator Divi- 
sion of the Nash-Kelvinator Corp. Mr. 
Rambeau will be in charge of Kel- 
vinator’s program of sales training for 
the post-war period. Mr. Rambeau 
has been engaged in war work with the 
Glenn L. Martin Co. for the past two 
years. 
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Pacific Power Names Dig 
as Yakima Dist. Mang, 


The appointment of L. W_ Dick 
mer manager of the Dayton distrig 
Pacific Power & Light Co., «s many 
of the Yakima, Wash., di ‘rict, , 
ceeding the late R. B. Brag. has }y 
announced by George T. Bragg, y 
president and general manager, 
Dick has been with the company andj 
predecessors for 31 years. 

R. E. Sinclair has been named 
sistant to the general manaver in P 
land, Ore. He served receni!y as agg 
manager of the Yakima office and pp 
ously was Toppenish manager, 

Other appointments are T. M. 
Dayton district manager; Karl Kohy 
Toppenish district manager, and } 
Clark, Wapato district manager. 








































































> James B. Pottarp, who recently 
signed as president of the Seattle 

Co. in Washington, now is engaged 
special engineering analyses for theg 
ecutive engineer’s department of { 
Pacific Gas & Electric Co. in San F 
cisco, Calif. Mr. Pollard, well-knog 
for utility operation and regulation 
the Pacific Coast, obtained his electrig 
engineering degree from the Universi 
of California in 1913. He subsequent 
worked for P. G. & E. as draftsman a 
later operated the company’s pow 
house at Drum. After serving as 
sistant engineer with the Califom 
Railroad Commission, he was comme 
cial manager of the Sierra and § 
Francisco Power Co. and later w 
manager of the Coast Valleys Ca: 
Electric Co. before joining the Seat 


Gas Co. 


> Don INGWERSEN, assistant manag 
Chicago Lighting Institute, has resign 
to become sales engineer with the S’ 
Electric Co., Chicago, [ll]. Rost 
Licare will replace Mr. Ingwerses 
the Chicago Lighting Institute « 
lighting demonstrator and lecturer 


Essex Wire Announces 
Additions to Sta 


Some important additions to the 4 
ecutive sales staff of the Essex Wa 
Corp. and the Paranite Wire & @ 
Corp., Fort Wayne, Ind., has been 4 
nounced by W. J. Shea, vice-presié# 
and director of sales. 

H. E. Eagleston has been appoit! 
vice-president and general «ales 
ager, directing the sales activities of 
three wire divisions which are located 





all Ryerson 
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ruick steel 


CALL THE PLANT NEAREST YOU 
soap 16th and Rockwell Sts. 
Rockwell 2121 
cosveccccs oce0 OO 19th St. 
Mitchell 7000 
.......--1600 E. Euclid Ave. 
Madison 3860 


nes exiniee"“"* | Over 10,000 kinds, 


WRITE FOR STOCK LIST 


Cherry 3232 


CLEVELAND... E. 53rd and Lakeside Ave. 
Henderson 1000 


@ 
eens bak >.....330 Grant St. R : 
Walnut 7540; Carnegie 795 4 a e % a n ; 
pebpbeads s 5200 Grays Ave. - 
Bell-Belgrade 1412; Keystone-West 1644 Sd aes 
BUFFALO.................40 Stanley St. 
Humboldt 3311 


_— a cays he in stock... 


sabes Picea! Market 2-6067 


re 


BOSTON. .Third & Binney Sts., Cambridge 
Kirkland 6000 


JOSEPH T. RYERSON & SON, INC. PROMPT, PERSONAL SERVICE ASSURED 


-YERSON STEEL-SERVICE 


* 
y 
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ORANGEBURG CONDUIT 


¢ Prolongs Life of Cable 
¢ Reduces Current Failures 


Today. when continuous, uninterrupted supply of power, light, telephone 
and signal services is so vital to America’s war plants, power plants, ship- 
yards, airports, cantonments, and naval bases—cable protection is of the 
utmost importance. That’s why more and more engineers are specifying 
Orangeburg Conduit to house cables carrying these vital electrical services. 


¢ Orangeburg provides maximum protection at less cost. Long cable pulls 
are easier with Orangeburg, which means less strain on cable. Orangeburg 
does not abrade or score cable sheath, even with 
long pulls around bends. Because of their or- 

ganic nature, Orangeburg duct materials do not ST aseetaee cones 
contribute to alkaline corrosion of lead, rubber 
or synthetic sheath along line of contact be- 
tween cable and duct. Taper sleeve joint and 
impermeable pipe prevent infiltration of cor- 


for installation with 
concrete encasement 


rosive ground alkalies or acids in the duct line. ORANGEBURG 
Light in weight—Orangeburg assembles and in- NOCRETE CONDUIT 
stalis faster. Non-metallic, non-cementitious— for installation without 


Orangeburg conserves critical materials. Write concrete encasement 
for catalog and further information today. 


THE FIBRE CONDUIT COMPANY © ORANGEBURG, N. Y. 
Distributors: 
GENERAL ELECTRIC SUPPLY CORP. © GRAYBAR ELECTRIC Co., INC. 


GORANGEBURG 


WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT, 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ee FIBRE 
CONDUIT . . . ELECTRICAL UNDERFLOOR DUCT SYSTEMS . . . AND fq 
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| J. E. O'Connor. R. L. Bortnenr will be 


Detroit, Mich.; Fort Wayne, Ind, 
Jonesboro, Ind. P. E. Stouffer. assists 
sales manager, is responsib] for q 
sales of magnet wire in the e-terp 
ritory. Jim Paton, Jr., assis:ant « 
manager, is responsible fo mand 
wire sales in the central an: west 
territories. J. J. Madden, assis\ant sale 
manager, is responsible for th: “Par, 
ite” sales in the eastern terri itory anf 
W. A. Ward, office sales manager of bes 
the Essex and Paranite divisions, js 
sponsible for the inside sales depay 
ment at the Fort Wayne, Ind, of, 



















Westinghouse Promotes 
3 in Switchboard Dep, 


Three changes in the Switchboard anj 
Control Division of the Westinghouy 
Electric & Manufacturing Co. have hee 
announced by J. B. MacNeill, manager 

Maurice H. Hobbs, manager ¢ 
Switchboard Engineering, has beg 
made manager of the Engineering De 
partment of the Division; Charles P 
West, section engineer, succeeded hip 
and was in turn succeeded by Wilby 
C. Fulton, switchboard engineer. 

A graduate of the University of Kap 
sas in 1913 with a bachelor of science 
degree in electrical engineering, Mr. 
Hobbs has perfected a number of de 
velopments on metal-clad switchgear. 

Attending Case School of Applied 
Science when the first World War broke, 
Mr. West left and joined the Navy. He 
came to Westinghouse in 1926 from the 
Cleveland Railways Co. where he hai 
been superintendent of electrical cov- 
struction. 

Mr. Fulton, who received his degre 
in electrical engineering from Tufts (ol 
lege in 1927, camé to Westinghouse = 
that year as a graduate student and sinc 
1928 has been a switchboard desiz 


engineer. 
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> Wittiam H. Eicrnorn, Jr, has bea 
elected secretary of the Pennsylvanit 
Water & Power Co. to succeed the late 


come assistant secretary, and J. l 
DIEHL, treasurer. 


> Grorce H. Rose has been appointed 
assistant to vice-president of the Amett 
can Steel and Wire Co., Cleveland, Ohis 
and Eucene J. REARDON has been named 
chief engineer of the company to s% 
ceed Mr. Rose. Mr. Rose has been as 
ciated with American Steel for 39 yea® 
and has served as chief engineer {of 
more than seven years. Mr. Reardot 
entered the New Haven, Conn., wo 
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THE LOAD DROPS 


a4 Tem On ice 
Cm Oe lak 


GRISWOLD 


ELECTRICAL COOKING EQUIPMENT 


OW is the time to chase the spectre of “load drop” lighter duty counter requirements. Write now for this new 
N by taking odvantage of the Griswold Commercial Griswold book. It’s free. 

Electric Cooking Manual. This, plus Griswold Electrical You may find prospects whose equipment is beyond 
Cooking units, offers your hotel, restaurant, dinor and in- repair or inadequate for their requirement. The Government 


stitution prospects the latest in “know how” with the most permits the manufacture of a limited quantity of Griswold 


modern electrical appliances. The Griswold line is complete. equipment, and you can determine their eligibility to pur- 


lt includes modern units for heavy duty kitchen work and © chase against such requirements 


E GRISWOLD MFG. COMPANY ° ERIE, PA. 


——— em A \ a | : 
ee] ; 


BUILDERS \\ i //-0F—x_ 





ELECTRIC HEAVY DUTY AND COUNTER APPLIANCES ' 

y 

i 

{ 

Sandwich Grill i 
Automatic Griddle Ce eed Waffle Baker 

3 
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a eT Cra CLs Qusalators 
THE DIVERTER POLE MOTOR-GENERATOR 
insures Best Battery 
Performance Thru 
Automatically Con- 


trolled Constant 
Charging Voltage— 








The Electric Products Company DIVERTER POLE GENERATOR is the preferred equipment for floating 
charge with Standby and Control Batteries because it has the inherent characteristics required to deliver 
efficient, safe, satisfactory service for long periods of time at minimum operation and maintenance cost— 


© Completely automatic it insures a closely regulated voltage for continuous floating charge day and 
night and the proper rates essential to secure best battery performance. 


@ it protects itself against dangerous overloads. When overloads occur, 
the voltage automatically drops and shifts all excess load, beyond the safe 
capacity of the generator, on to the battery. 


@ it is free from any characteristics of “running away" or reversal of 
polarity in case of power discharge from battery to generator. 


@ it eliminates any manual attention of the charging. 


@ Specially designed, carefully constructed, adjusted within precision limits 
and thoroughly tested, it is both electrically and mechanically quiet in 
operation. 


These are but a few of the many special features that assure you exceptional 
satisfaction with the installation of ‘Electric Products’’ Diverter Pole 
Generators. 


WRITE FOR BULLETIN NO. 96 FOR COMPLETE TECHNICAL DETAILS. - 


The Glectric Products Co. 





1731 CLARKSTONE ROAD ~« CLEVELAND 12, OHIO 
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of the company as a machin in jy 
He held a number of positic..; jn ) 
Haven before being transfer: to y, 
cester, Mass., as tramway © gine 
1930. Six years later he a5 ny 
superintendent of the New | layen 
two years later was nam: gens 
superintendent of the New !\aven , 
Trenton, N. J., plants. Since «arly gf 
Mr. Reardon has been assi-tant jj 
engineer of the company. 





































Aluminum Co. Appoints 
New Sales Manage 


Three assistant general sales m 
agers to handle specific divisions 
sales activities for the Aluminum (y, 
America have been appointed. 

They are R. V. Davies, R. B. Mck&s 
and Donovan Wilmot. Mr. Davies 
have charge of sales engineering x 
sales development activities. Mr, Mck 
will be in charge of district sales ofig 
and all direct selling activities, and \ 
Wilmot has been placed in charge 
product manager activities and ws 
house distribution. 


PC. G. Fick has been appointed eng 
neer of the receiver division of t 
General Electric Co.’s electronics 4 
partment, with headquarters at Bridg 
port, Conn. He will be responsi 
for all engineering matters pertain 
to production and other divisional acti 
ties, and succeeds W. B. Ancus, #1 
is on an extended leave of absence 
account of ill health. 


PA. R. Teirerp has been appoint 
advertising manager of the Copperva 
Steel Co., Glassport, Pa. Mr. Tei 
was formerly connected with the Am 
ican Steel & Wire Co., Cleveland. } 
about 21 years. His last assignm 
covered the supervision of that 
pany’s electrical, wire rope and 
struction materials advertising. 


> Curtis A. Haines, formerly mana 
of the Mill Hall and Altoona, Pa., pia 
of Sylvania Electric Products Inc.» 
been promoted to the position o! # 
eral manufacturing manager of 
plants and new plants at Hunting 
W. Va., and Lexington, Ky. Priot 
establishing the Mill Hall and Alto 
plants in the war production of Sylva 
Mr. Haines had served as manula 
ing superintendent of the radio 
plant at Salem, Mass. He has 
with Syvania since 1929. W. Hens 
Lamp, formerly manufacturing SUP 
tendent at Mill Hall, has been prom 


How Four Leading 
Manufacturers are Helping 
Save Precious Paper 


for Uncle Sam 


A BIG OIL COMPANY—“In 1943 we re- 
duced the number of issues of our 
house publication from 12 to 6. 
Our employe house organ was re- 
duced in size as were our dealer 
window displays, and all promo- 
tional material was kept to the 
smallest possible size.” 


A BIG DRUG COMPANY — “The weight 
of our corrugated board was re- 
duced to the minimum necessary 
for protection to our goods in 
transit. The weight of board used 
On some items was cut almost in 
half. We increased the pack per 
shipping case on many items 
where doubling of the quantity in 
each case would not result in an 
unwieldy or hard-to-lift unit. Nests, 
partitions and liners were dropped 
right and left. Package insets have 
been dropped except on one item.” 


A BIG CHEMICAL COMPANY — ““‘Where 
100-pound basic-weight paper had 
been specified as desirable, the 


lightest practical weight is now 
used. All pieces and forms are care- 
fully checked for reduction to next 
standard smaller size, excessive 
margins, and number of pages or 
parts. The Company has adopted 
single typewriter spacing where 
practical, typing on both sides of 
the sheets, pruning lists, and all 
such miscellaneous practices. 
Wastepaper at our plants and of- 
fices is not burned but baled to 


reach paper mills for conversion.” 


ANOTHER BIG DRUG COMPANY— “In 1943 
we stopped issuing an almanac.We 
had been sending out around 
twenty million. We also discon- 
tinued our small booklets, the edi- 
tion of which was some thirty to 
thirty-five millions. For 1944 we 
kept the ban on booklets and also 
cut out the printing of twenty mil- 
lion calendars.” 


These quotations are from reports 
to the A.N A Paper Committee 


USE LESS PAPER — SAVE ALL WASTEPAPER 





This advertisement contributed by this publication and prepared by the War Advertising 
Council in cooperation with the War Production Board and the Office of War Information. 


ECTRICAL WORLD @ August 19, 1944 





















They're the only connectors made completely of high-strength silicon 
bronze — actually stronger than steel and more non-corrosive than 
pure copper. 


Bridge-like pressure bar is one rigid and solid piece of metal. Reinforcing 
fillets under the nut give it maximum strength and rigidity, so that pressure 
will be distributed evenly over the entire length of the connection. 


Very close tolerances are held on the sliding pressure bar and slot in 
bolt. This keeps legs of screw accurately spaced, assuring proper fit of 
the nut on the bolt and maximum strength of the thread. 


All corners-are thoroughly rounded to prevent nicking of the wires or 
cutting of the lineman’s glove. 


Over 75 Conveniently-located Jobbers' Stocks 
JASPER BLACKBURN PRODUCTS CORP. 


Main and Clinton Sts., St. Lovis(6) , Mo. 
Builders of Quality Connectors for Over 10 Years 





no 
WHEEL 
spin! 


with 
THORNTON 
Automatic Loching 





Trucks that must travel across fields, ditches DIFFERENTIALS 
. through deep sand, mud, snow and over 
ice need this Automatic DIFFERENTIAL. 


Spinning of one wheel, which normally stalls 
a vehicle, seldom occurs when this THORN- 
TON DIFFERENTIAL is installed . . . because 
both wheels must rotate when power is applied. 


For traction and action, investigate features 
and advantages. Send for full details today. 
Available with—Limitation Order Certificate L-158. 


THORNTON TANDEM COMPANY 


8779-D GRINNELL AVENUE * Plaza 9700 ° DETROIT 13, MICHIGAN 
Make Big Trucks Out of Little Ones with the THORNTON Four-Rear-Wheel DRIVE 
in U.S.: Sold by TRUCKSTELL DISTRIBUTORS in Canada: H.V. WELLES, LTD., Windsor, Ont. 
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to manager of the Hunting op pla 
and Joun M. PALMER, man :factyy: 
superintendent at Altoona, t. the p. 
tion of manager for both Mi)’ Hajj 
Altoona plants. 





> M. Lawrence Jupp has beep 
pointed sales manager of appliances 
the Delco Appliance Division of 
Motors. 


eT) 











Reliance Forms Sales 
Promotion Departme 


As part of its preparations for , 
war, the Reliance Electric & Engine 
ing Co., Cleveland, has established 
sales promotion department. 

Effective August 1, Roscoe H. Smij 
who has been manager of applied eng 
neering for the company, was » 
head of the new department, assisted} 
Kenneth F. Ertell, who has been name 
assistant advertising manager. Unk 
the enlarged set-up, C. V. Putnam 
linquishes his duties as advertising ma 
ager to Mr. Smith, but will continue 
executive responsibilities as secretary 
the company. 

Richard A. Geuder, who has he 
manager of metal industry application 
has assumed Mr. Smith’s previous 
sponsibilities as manager of applied « 
gineering, without, however, abande 
ing altogether his specialization in mota 
drive problems of the metal industry. Hi 
will be assisted by John L. Van Nor 
until recently sales and application 4 
gineer for Reliance in Salt Lake City 
and William C. Madsen, who has bee 
on the company’s application enginea 
ing staff for the past three years. Pa 
W. Arnold, manager of machinery ¢ 
sign applications, continues in that « 
pacity. 

Mr. Smith joined Reliance in Cle 
land in 1923 following graduation fr 
the Massachusetts Institute of Techn 
ogy. Subsequently he was assigned! 
sales offices in Chicago and in Bosteq 
returning to Cleveland early in 1932 
devote all of his time to application¢ 
gineering for the company. Mr. 
has been engaged in application emg 
neering work for Reliance since 1% 


and Mr. Arnold since 1927. 


























































OBITUARY 


P Oscar Wittiam Bennett, assist 
treasurer of the Puget Sound Power 
Light Co.. died July 30 in his >ea® 
home. He came to Tacoma. Wash. } 
1908. from his home. Saginaw, Mich 
and took a position with the Pac! 
Traction Co. where. with the excepyt 


RESISTANCE 


WELDER CONTROL 


Good Yul at LOW COST 


ESSENTIAL--WHEREVER METALS ARE JOINED 


olla Accurate control of the welding current is 
vital to successful resistance welding. For 
many years, on thousands of applications, 
EC&M Welder Control has been providing 
accurate control and giving universal 
satisfaction. 
Today, we offer many forms of EC&M 
Timers - - Non-Beat, Auto-Repeat, Pulsation, 
Sequence, and similar ones designed for 
specific applications. Also helpful liter- 
ature for easier, better welding. Ask for 
booklet 141 and other bulletins, illustrated 
below, in accordance with your needs. 

Bomb fins are assembled by spot welding - - a 


convenient, fast method. Photo courtesy of 
Thomson-Gibb Electric Welding Co. 


Le eGR my weesuse’ cezicetar ccosen | 
& MANUFACTURING CO. AC, (hecisonte Welded CONTACIORS, Bulletin ial * & 


2698 East 79th St. Cleveland 4, Ohio EC&M Weld Timers, Bulletin 1201. 
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HERE’S HOW 


FARGO 
CALS 


save time | Ways! 










NO LOOSE PARTS 
to fall off. Fargo is the orig- 
inal one-piece connector. 


ALWAYS THREADED, 
the Fargo Connector is 
always ready to tighten 
the tap. Saves time! - 


CAREFUL MACHINING 
makes Fargo threads easy 
turning, gives you perma- 
nent high pressure con- 
tacts at low wrench torque, 


QUICK DELIVERY 

to your job site on any good 
priority assured by ample 
Fargo Connector stocks. 


Mode by FARGO MFG. CO, 


MATE RIAL CO. 


SIMILWAUKEE + WISCONSIN 
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of a short period which he spent in the 
army, he was employed until 1923. 
Transferred to Pawtucket, R. I., he re- 
mained there until 1928 when he re- 
turned to Seattle to take the position 
which he held at his death. 


Joun J. Curtey, 71, a former com- 
missioner of the Massachusetts De- 
partment of Public Utilities, died at 
Boston on July 26. 


B. J. Price of Fort Dodge, director 
and genera] counsel of both the Iowa 
Public Service Co, and the Sioux City 
Gas & Electric Co., died on July 14, 
following an illness of more than a 
year. 


> Wittiam H. Snow, 87, former gen- 
eral manager of New Bedford Gas and 
Edison Light Co., died August 9 at his 
New Bedford, Mass., home. Born in 
Chicopee, Mass., Mr. Snow began his 
career in electric light and gas plants 
in that city. In 1902, he became manager 
of the Holyoke Gas & Light Co., a posi- 
tion he held until coming to New Bed- 
ford in 1912. He retired in 1928. 


> Aten T. Sinks, 37, for 13 years an 
engineer at the West Lynn. Mass., plant 
of General Electric, died at Salem. 
Mass., July 30. He was a native of 
Columbus, O., and a graduate of Shef- 
field Scientific School, Yale University. 
He was employed for three years at the 
company’s Schenectady works before 


| being transferred to Lynn where he was 


a specialist in electrical measurements. 


| © Huvsert E. Tanis, Sr., 80, last of the 
| pioneers who came to Schenectady with 
| Thomas Edison in 1886 when the Edison 


machine works were moved from New 
York, died August 8 in the Schenectady 


| County Home. At his retirement in 1932, 
| he had served General Electric and its 


predecessors nearly 49 years. 


© Joun A. LittLe, comptroller, Wels- 
bach Engineering & Management Corp., 


| Philadelphia, Pa., died at his home in 


Philadelphia on July 27 after a pro- 


| longed illness. He was 54 years old. Mr. 
| Little joined the Welsbach organization 
| as an office boy in 1906, and except for 


| 


nearly two years’ service in the army 
during the First World War, his em- 
ployment was uninterrupted with the 
Welsbach Engineering & Management 


| Corp. and its subsidiary companies, such 


| 


as Kitson Company, Ozone Processes, 
Inc., and Welsbach Street Light Co. Mr. 
Little was elected assistant secretary of 
the group in 1940, and became comp- 
troller in 1941. 
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Now Available o 

SMALL MONTHLY 

PAYMENTS 
STANDARD 


HANDBOOK 
for 


ELECTRICAL 
ENGINEERS 





Archer E. Knowlton, 
Editor-in-Chief 


Associate Edifor for 


Engineering, 
Electrical World 


7th Edition, 2303 
pages, ix9, 1700 Ilus- 
trations, 600 tables, 

$8.00 


Noy yo. can start using the Standard 
boo: for Electrical rs at on 
in small monthly inst ents while you use 
No strings to the offer—no mark-up to cover 
s:alment charges—no difference in quality 
the book. Just a special offer to urge oc 
Ths book is the great standard reference 
of all in the electrical engineering pro! 
or whose work in industry or engineer 
touches on this field. Its 2303 pages presen! 
handy-reference compilation of practical, usc 
data from all fields of electrical enginee: 
practice, plus the most frequently required 4 
damental theory, units, and systems of 

or oo dependable by the work 
more than engineers, scientists, teac! 
and other authorities. 


Thousands of useful facts in the: 


26 BIG SECTIONS 


Unite and Conversion Power Distributios 
F. r) on 4 


Electric and Magnetic mercial and In 

Cireult sal Buildi 
Properties of Mate- ustri ower 

rials plications | 
Circuit Elements Electric Heating « N 
Transtormers, - Welding 


Electricity in Tra 









Alternating - current ation 
Generctors and Mo- eisctrochenistt ¢ 
tors Electrometallurs ; 
Direct-curr Gener- Batteries | 
ators and Motore Wire Telephony « o 
Rectifiers and Con- Telegraphy 
verters Electronics and 
Prime Movers tron Tubes 
Power Plant Eco- Radio and Cari« 4 
nomics Communication [ 
Power Elec- —— and Stand 
trical ent ractices | 
Power Tr mais Electrophysics 


McGraw-Hill Examination Coupot 
qooesessovssssencossssscsssssssscssscssesssstt 
McGRAW-HILL BOOK CO., iNC. ; 
330 W. 42nd St., New York 18, Mt : 
Send me the Standard Handbook for Bucci 
Engineers, for 10 days’ examination. If satienin 
I will send you $2.00 in 10 days. and a 
month, until $8.00 has been paid. Otherwise, 
return the book postpsid. (Postage paid op ©" 
accompanied by remittance of first in allme 





City and State.........6-e-eeee ; oa eeneeee a 


POGt*MOR 22 ccccccccccsvccscocessce® 
Compan Ww 6-19-48 
(Books sent on approval in U.S. and Canada om 
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THis new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina—more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


BUY WAR BONDS 


FAIRBANKS-MORSE 





: a 
ESEL ENGINES = WATER SYSTEMS ey, * 
Tas SCALES E Pu 


DOT SS S144 13 < 
aay Ts FARM EQUIPMENT € s | . 
RAILROAD EQUIPMENT 
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Look at 
These Features ! 


* Itis a 40°C. motor. 
* Itis a protected motor. 


* Ithas an optional conduit box 
assembly. 


* It has cross-flow ventilation. 


* Ithas ball bearings— sealed- 
in and protected. 


* Ithasthe exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 












Navy Ships Must Use 
Glass Fiber Panel Boards 


To minimize the possibility of fire 
which could put the entire electrical 
system of a fighting ship out of com- 
mission, the Navy Department, Bureau 
of Ships, has issued a directive requir- 
ing use on Navy ships of a fire-resistant, 
glass fiber-reinforced plastic material 
for panel boards on which electrical con- 
trol instruments are mounted. 

The new-type panel board material is 
a laminate built up of many layers of 
cloth woven of fibrous glass yarns, and 
impregnated and bonded with a mela- 
mine resin. It is the result of research 
initiated by the Navy Department before 





ANUFACTURING 


Pearl Harbor and carried on with the 
cooperation of fabricators and manufac- 
turers of electrical control equipment, 
who had to solve many difficult design 
problems created by the physical prop- 
erties of the new material. 

In addition to being fire resistant, the 
fibrous glass and melamine combina- 
tion has high impact strength and high 
resistance to the carbonizing effect of 
the electric arc—a condition that oc- 
curs when current jumps, or arcs, from 
one terminal to another across the 
board. Severe arcing could itself be 
responsible for panel board fires which, 
destroying the electrical system, would 
leave the ship out of control and pos- 
sibly endanger the rest of the fleet. 


70,000 MILES OF GLASS YARN—Thermostable, moisture resistant, vermin proof, 
glass yarn, 70,000 miles of it, insulated the copper coils in this 15-ton stator for a 
ship’s motor. The 30-ton rotor of this 6600 hp. Westinghouse motor is direct-connected 
to the propeller. L. B. McCully, Westinghouse, explains to G. Slayter (right fore- 
ground), J. H. Thomas (left foreground), and G. E. Gregory, all of Owens-Corning 
Fiberglas Corp., Toledo. how glasg insulated coils are placed in the stator slots. 
then locked in with Micarta strips, without injury. 
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New Transformer Compa, 
Formed in Concord, NV. 


Announcement has been made of; 
formation in Concord, N. H.. of ay 
corporation known as the Stock 
Transformer Corp. 5S. W. Stocks 
president of the Davis Trans{ormer ( 
is also president of the Stockwell T 
former Corp. 

At present the full facilities of j 
Stockwell Transformer Corp. are hej 
taken up with sub-contract for ¢ 
Raytheon Manufacturing Co. of ¥, 
tham, Mass., in the production of sy 
transformers to be used by the Ng 
and in radar work. In May the Sty 
well Transformer Corp. of Cong 
N. H., purchased the Electric Py 
Construction Co. of Akron, (hj 
which will be operated as the Stockys 
Transformer Corp., Akron Divig 
This plant, which produces both @ 
cooled and dry type transformers j 
being renovated and a great mg 
changes are being made to imp 
production and customer service. 

The Davis and the Stockwell orgy 
izations have together created a schol 
ship for the purpose of promoting { 
study of electrical engineering in { 
state of New Hampshire. This schol 
ship will provide four years of tri 
ing in the University of New Ham 
shire in the school of electric eng 
neering. 


Opens New Warehouse 


Announcement has been made ¥ 
Cutler-Hammer, Inc., Milwaukee, Wi 
of the opening of a drive-in warehou 
at 1200 Walnut St., Cincinnati, Ohi 
At present the company maintains 
district sales office at Central Parkway 
and Walnut Street in that city. Ba 
the district office and the new drivei 
warehouse will be under the manag 
ment of E. C. Bolton. 


Study Rehabilitation 
ot World War Vetera 


The responsibility of managema 
in the rehabilitation of veterans ! 
been summed up by the National As 
ciation of Manufacturers’ Committee 
Supervisory Relations. Several met 
the electrical industry are members 
this important committee. They inclu 
T. O. Armstrong, manager industrial 
lations, Westinghouse Electric & Man 
facturing Co., Springfield, Mass.; 8.4 
Cosgrove, vice-president and gene 
manager, The Crosley Corp., Cinea 
nati, Ohio; H. H. Kerr, general sup? 
intendent, Toledo Edison Co., Toles 


a. 


...GET THIS TIMELY, NEW 


Dry Electrolytic Capacitor CATALOG 


Every day finds dry electrolytic capacitors 
establishing new standards of perform- 
ance in applications formerly reserved 
for other types. Small, light and inex- 
pensive, dry electrolytics have been 
steadily improved to a point where they 
meet the most exacting specifications. 
These include salt air, reduced pressure, 
low and high temperature extremes, tran- 


sients, r-f impedance, sealing, “shelf life,”’ 
and many more. In addition, Sprague Dry 
Electrolytics are available in unlimited 
combinations of capacity and voltage rat- 
ings, with special electrical characteris- 
tics, and in containers for every mechanical 
requirement. You will find this big new 
catalog a handy guide to dozens of stand- 
ard and countless special purpose types. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


(Formerly Sprague Specialties Co.) 


SPRAGUE 


CAPACITORS - KOOLOHM RESISTORS 
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Ohio, and H. J. Robertson, Jr., presi- 
dent, The Fibre Conduit Co., Orange- 
burg, N. Y. 

Foremost objective is the special 
training of foremen for the important 
role they must play in rehabilitation, 
particularly during the critical first few 
weeks of their change-over from mili- 
tary to civilian life. 


Manufacturers Make 
Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap- 
pointments to their sales staffs: 

Electromaster, Inc., has announced the 
appointment of H. K. Dewees, of Atlanta, 
as sales agent for the southeast. His terri- 


tory will include Georgia, Alabama, North 
and South Carolina, Florida and Tennessee. 


Bentley Harris Manufacturing Co., Con- 
shohocken, Pa., has appointed T. J. Crofton, 
30 Rockefeller Plaza, New York, to repre- 
sent it in the metropolitan district. 


Borg-Warner Corp., Detroit Vapor Stove 
Division, has appointed P. W. Blew, G. A. 
Gilmore, and H. C. Altenburg as district 
sales managers. Mr. Blew will have charge 
of the Midwest territory with headquarters 
in Chicago. Mr. Gilmore will have the New 
England district under his supervision, 
while Mr. Altenburg has been assigned to 
handle a territory in the eastern part of 
the country. 


Graybar Electric Co. has appointed John 
Horne manager of Savannah House, to 
succeed Harry B. Stanton, who is retiring 
from the company after 43 years of service. 


Proctor Gets Design Advice 


To get the opinion of buyers of 
electric irons and toasters when these 
appliances become available after the 
war, Proctor Electric Co., at the re- 
cent Housewares Show in New York, 
asked visitors to vote on their choice 
of design for these appliances. Of- 
fered three plaster models of irons and 
six of toasters from which to choose, the 
visitors were given an opportunity to 
inspect each before voting. 


“Your Next Kitchen” 


More than 12,000 people a month are 
clipping a coupon from advertisements 
of the Edison General Electric Appli- 
ance Co., and sending it with a dime for 
a copy of “Your Next Kitchen,” by Hot- 
point. The booklet, illustrated in color, 
gives pictures and plans of modern elec- 
tric kitchens and tips on how to plan 
one. A section is allotted also for the 
layout and description of the modern 
electric home laundry. 
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Field Reports on Busines; 


Private construction in the nation east of the Rockies is again gaining the ply, 
it held before the war. In the residential field, private construction r: presentej 
65 percent of the volume during the first seven months of 1944 as compared yj 
39 percent in the same period last year. In non-residential construction, py), 
construction slipped from the 92 percent of last year to 76 percent. 


NEW YORK 


Department store sales throughout the 
nation were up 4 percent, with New York 
reporting about 14 percent higher than the 
corresponding week of 1943. In Philadel- 
phia, the transit strike forced sales down 32 
percent. The New York Times index for 
the week ended August 5 jumped sharply 
to 144.8 from 140.7. Bank clearings of 
$8,863,970,000 were up 9.2 percent over a 
year ago but were down 10.9 percent from a 
week ago to reach the lowest level in eleven 
weeks. 

Civil engineering construction in con- 
tinental United States totalled $39,507,000 
for the week ended August 10. This figure 
compares with $31,773,000 for the corre- 
sponding week last year, and Engineering 
News-Record reports that is 24 percent 
higher than the previous week. 


NEW ENGLAND 


General Electric has received a DPC 
contract amounting to $2,350,000 which will 
be used in developing its Easthampton 
(Mass.) plant, formerly owned by Cardanic 
Co., for the manufacture of tubes and elec- 
tronic equipment. The Springfield ( Mass.) 
Ordnance District has instructed Colt’s 
Patent Fire Arms Mfg. Co., Hartford, Conn., 
to take immediate steps toward sharply in- 
creasing its production of .45 automatic 
pistols. Plans have been filed at Hartford, 
Conn., by Willard Wilkins, architect, for 
72 living units to cost $290,000 and named 
Brookfeld Garden Apartments, West Hart- 
ford Village. Royal Electric Co., Paw- 
tucket, R. L, has received a DPC contract 
for $45,000, which will be applied on new 
equipment. 

Connecticut manufacturers are receiving 
many orders from the Navy for a wide range 
of electrical equipment. Stanley Electrical 
Div., New Britain, has sold 100 portable 
electric drills; Yale & Towne, Stamford, has 
received electric hoist orders; Arrow, Hart 
& Hegeman, fuses in large lots; and two 
Meriden companies engine parts and acces- 
sories amounting to more than $150,000. 
Wiring supplies will be bought in con- 
nection with the change-over of the Avon 
Old Farms School into a school for blind 
veterans at a cost of $95,400. Westover 
(Mass.) Field additions costing $43,389 and 
changes in an eastern Massachusetts gun- 
nery range costing $27,000 will promote 
sales of wire and lighting fixtures. 


PACIFIC COAST 


Cutbacks in production, because of the 
changing character of the war, is affecting 
employment in certain areas, as in cancella- 
tion of Vultee’s consolidated bombers in 
San Diego, and consequent completion of 
other sub-contracts, as in San Francisco. 
Major government construction is high- 
lighted by $20,000,000 expansion of naval 
supply depot at Stockton; a $6,000,000 ap- 
propriation for enlarging the Pocatello, 
Idaho, gun relining plant; a $2,000,000 
naval installation at Lakeview, Oregon; an 
airplane engine overhaul depot at Alameda. 

The $10,000,000 appropriation for Hunt- 
ers Point, San Francisco, includes much 
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electric crane and other power appar 
equipment and wiring. Industrial dey, 
ments cover a 600 20-ton trailer cons, 
for Boise; the Great Northern’s diesels, 
tric locomotive roundhouse and shops 
Great Falls; the DPC’s approval of a 4 
steel plant at Geneva, Utah; and the aij 
unit for General Petroleum’s pro 
$5,000,000 cracking plant at Torrance, } 
significant that a $5,000,000 initial 4, 
priation has been granted for a permay 
Naval supply depot at San Pedro, 
$500,000 for temporary structures, 
include extensive switch gear modifica; 
for Treasure Island Naval Base; a $yj 
cable order for a group of vessels jp } 
area; approximately $400,000 for moton 
drive centrifugal fans and other equipne 
for maritime commission. This order 
be distributed among a considerable my 
ber of ships; and a central stock oi 
covering 200 stock sizes of distribu 
transformers for a_ utility's withdr 
stock. 

Western Union is to set up an $800) 
central plant in Oakland to cover its » 
reperforating switching system. The K 
interests are planning an extensive post- 
production of gypsum products, have set 
Oakland headquarters, and are selecting 
Seattle site for an initial $19,000,000 p 

General construction is featured by mad 
widely distributed school building, with 
high electrical subcontract proportion, a 
by many hospitals. 


CHICAGO 


Reports here and from Eastern soure 
indicate strongly ‘the likelihood that ther 
will be little production of major civili 
goods until after the end of both phases 
the war. 

Rapid progress of the war in Europe a 
the Pacific has upped the steel plate m 
quirements to the point where steel is ont 
more becoming critical. With lumber a 
steel both on the short list there now se 
little prospect for loosening of restricti 
on utility construction or the production 
utility equipment involving either om 
modity beyond essential needs. 

If the Pacific war can utilize nearly @ 
of the production capacity for rolled 3 
as some informed people assert, there 4 
pears little prospect for the quantity mas 
facture of refrigerators. water heaters, aul 
mobiles, ranges and other civilian produc 
requiring rolled steel, during the inte 
between the European peace and the end 
the Pacific conflict. 

While WPB has lifted bans to perm 
manufacturers to make models of pet 
time products, the move merely lends lesa 
ity to an accomplished fact in some ! 
stances. There is ample room to doubt th 
even with models built and plans rad 
manufacturers will be able to go furthé 


toward civilian goods production. 
face almost certain restrictions on mot" 
bearings and other vital parts essentia! 4 


almost all major products. : 

Observers commenting on the revise? 
strictions on the use of aluminum in civilia 
goods doubt that it is as liberal as 4 
pears. Many analysts find its liberal 
sages so qualified as to be meaningless 


ced 


““P’'m glad you asked. The salad dressirg was vy Chef Pierre... the new swing 


singer is Sugar LaMar.,.and the Air Conditwning is by General Electric.’ 


m-m-mm, taste that salad! Boy 
tlook at that Miss LaMar. Ah-h-h, 
breathe in some of that wonderful 
it: ; that clean, bright, “top o” the 
homing” air : ; ; that cool, fresh, 
onditioned air! 


General Electric Air Conditioning 
aa be a top drawing card in any 


night club. It is designed to maintain 
both the temperature and humidity at 
ideal levels. And both are important. 


After the war, night clubs (and 
theaters, stores, offices, factories, 
even homes) will find General Elec- 
tric Air Conditioning a most impor- 
tant adjunct to better living . . . and 


> 


better business. And because of its 
war experience, General Electric will 
be even better equipped to serve you: 


BE BEBE BEEP P&P, 
4Z BUY...and hold...WAR BONDS <Z 
oT ee gO maa cat 98 sag 


General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 4198. Bloomfield, N: J: 


fein Conditioning by 


GENERAL 


ELECTRIC 


the General Electric Radio Programs: The“’G-E ALL-GIRL ORCHESTRA,” Sundays, 10 P.M., EWT, NBC...“ THE WORLD TODAY” News, Every Weekday, 6:45 P.M ,EW?. CBS 
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UTILITIES FIND MANY SPOTS 


. » » Because they lend themselves 
to Most Exacting Applications 


Micro Switches lend themselves to the most 
exacting utility applications, not only be- 
cause they are small, but because there is 
built into that tiny space capacity to switch 
1200 volt amperes at line potentials from 
125 volts A.C. to 460 volts A.C....a mil- 
lion or more operations with maintained 
accuracy of response. 


Illustrated here is the use of a Micro Switch 
for Solenoid Control. The solenoid, when 


Micro Switch Handbook-Cata- 
log No. 60 contains complete 
details as to electrical charac- 
teristics 


construction, 
tions, dimensions, and other in- 


et We will be gled Ba 
ma you on requesi. 
for it today. 


INVEST IN VICTORY 
... BUY EXTRA 


ror MICRO SWITCH 


ulled in, operates a spring plunger Micro 
witch to control other circuits. 


Micro Switch is the only precision, snap- 
action switch which is equipped with a 
complete line of accessories, actuators and 
housings... with the exclusive feature of re- 
placeability of the switching unit in the field. 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision 
snap-action switch that operates on force 
differentials as low as % ounce and move- 
ment differentials as low as .0002’. 


© 1944 


FREEPORT. ILL. USA. Sales Offices in New York, Chicago 


Cleveland, Los Angeles, Boston, Dallas, Portland (Ore) 


WAR BONDS 


25 YEARS PRACTICE 


mokes perfect 


SWITCHES, 
ENCLOSURES, 
ACCESSORIES 


In electrical products, the most important 


thing is PERFORMANCE . 
long after price is forgotten. 


. remembered 


Once electrical men discover that a prod- 
uct is dependable, they accord it respectful 
patronage which some manufacturers find 


difficult to explain. 


That's why Meter Devices switches, en- 
closures and accessories are on the big and 
little jobs everywhere. Our production is still 
limited but there is no let-down in our policy 


of building the best. 


METER DEVICES COMPANY 


hbo 


ANTI-CORROSIVE PAINTS 


favored for 


TRANSMISSION 


rest: 


RSET UNE AT eal we 
Ev ear tLe 


oA A 


NORTH ARLINGTON, N J 








e Canton, Ohio 





The McGRAW 


CENTRAL STATION DIRECTORY 
presents the latest, most ac- 
curate coverage of war-time 
changes in 


ELECTRIC UTILITY 
operations and personnel 


For intelligent, productive wartime and 
postwar planning or selling, the McGraw 
Central Station Directory should be in 
the hands of every executive responsible 
for such plans. Write for complete 
information. 


McGRAW-HILL PUBLISHING CO. 
aad Directory Division 
330 West 42ad Street, Mew York City 













































Sales .n 


Opportunities ie 
tril 
‘ 
pl 


Catirornia—General Cheniical (, 
Rector St., New York, N. Y., nanufgy 
of heavy chemicals, etc., will «arry ow 
pansion in plant for productio, for Boe | 
ment, with installation of machinery, . 
electrical equipment. Cost estimated a 
$340,000. Company will make simily “ 
tensions in two other plants {or lik. VE 
pose, to cost approximately $200 (yj at 
$250,000. Financing of all priv jects jy) Pe 
fense Plant Corp. Work is scheduls ork: 


begin soon. Ss 


Iowa—Municipal _ Light _Depar, 
Sumner, T. James Palmer, manage 
purchasing agent, will receive bid; , 
September 5 for extensions and inp 
ments in municipal power plant, inclyj 
addition to present building, 22 , %| 
(Contract 1); furnishing and installing 
new diesel engine-generating unit 9 
to 1,000 hp. rating, with direct-connes 
a.c. generator, exciter and com) 
auxiliary equipment (Contract 2); gyjxj 
board and station wiring, including chi 
and additions in present equipment, ; 
panelboards, power and lighting transiy 
ers, etc. Buell & Winter, Insurance f 
change Bldg., Sioux City, are consihig 
engineers. 


E} 
c 


CatirorniAa—Dow Chemical Co., if 
South Vermont Ave., Gardena, has jig 
under way for large addition to local ; 
rene plant, for production of ethyl-benzix 
comprising several one and multia 
buildings, estimated to cost approximatd 
$1,800,000, with machinery and pow 
equipment. Bids are scheduled to be ask 
in September. Project will have a priori 
rating. Stone & Webster Engineering Co 
at plant site, and 49 Federal St., Bost 
Mass., is consulting engineer. 


NortH Carovtina—Bureau of Yards anf 
Docks, Navy Department, Washingt 
D. C., plans expansion in marine air stati 
and four outlying fields, including sho 
warehouses and other industrial building 
with mechanical and electrical equipmert 
Also barracks and large group of mise: 
laneous structures. Extensions wil! be mat 
in power substation and distribution line 
with service connections and other opett 
ing facilities. Entire project is estimate 
to cost $9,849,000, and appropriation in thi 
amount has been approved. Work is «ch 
uled to begin soon. 


MississipP!1—Mississippi Power Co. Gul 
port, has steel frame superstructure wt 
way for new steam-electric generating #% 
tion on Leaf River, and will begin work @ 
boiler erection before close of this monlt 
Plant will have an initial capacity © 
20,000 kw. and is scheduled for complet 
in 1945. Project will include new tr 
sion lines for connection with present! 
tension system, switching station an 
field facilities. Cost reported over $2: 
000. Engineering department, Comm 
wealth & Southern Corp., Birmingham. 4% 
is engineer. 


CaLirorniA—Bureau of Yards and Doct 
Navy Department, Washington, D. C. 
acquired tract of about 1,400 acres of lant 
and will use as site for permanent nv 
supply depot, to be known as Stock 
Annex of Naval Supply Depot. Project ™ 
include a series of 20 one-story warehous* 
each 200 x 600 ft., transit sheds, mare™® 


aves, locomotive and crane sheds, shops 
j other industrial buildings, with me- 
nical and electrical equipment. Also, 
ler plant, power substation, electrical 
tribution lines, service connections and 
her electrical facilities. Cost estimated 
put $9,825,000. Completion is scheduled 
xt January. Closely following, work will 
placed under way on additional ware- 
ses, shops, docks, transit sheds and 
er buildings, with corresponding increase 
power substation capacity and new elec- 
al distribution lines. Cost approximately 
975,000, making a gross investment of 
put $17,700,000 for project. Work will 
carried out under direction of Public 
orks Office, 12th Naval District, Federal 
ice Bldg., San Francisco. 


exas—Project of General Tire & Rub- 
Co. will not comprise a new mill de- 
lopment in Texas, as recently announced, 
it will cover installation of machin- 
and electrical equipment in build- 
¢ which have been in course of construc- 
for several months. Entire amount of 
00,000, provided by Defense Plant Corp., 
i] be used for such purpose. Main offices 
company are at 1708 East Market St., 
on, Ohio. 


Noano—Bureau of Yards and Docks, 
vy Department, Washington, D. C., plans 
nansion in gun relining plant, comprising 
ops and two new storehouses, each 300 x 
) ft., with machinery, electric traveling 
nes with capacity for handling large 
val guns, and other electrical equipment. 
so, new boiler house and other structures, 
th extensions in electrical distribution 
s, service connections, etc. Entire proj- 
will cost about $5,610,000 and will be 
ied out at early date. Public Works Offi- 
at plant will supervise work. 


GeorctA—Union Bag & Paper Corp., 
vannah, has authorized surveys and plans 
new steam-electric generating station at 
1, with high-pressure boilers, turbine- 
nerator unit and auxiliary equipment. 

for improvements and extensions in 
rer equipment and facilities for mill serv- 
. Entire program is reported to cost 
out $1,500,000 and will be carried out, it 
understood, as soon as materials and 
nipment are available. Rust Engineering 
, Clark Bldg., Pittsburgh, Pa., is engi- 


r and will supervise construction. 


{issourt—Board of Public Service, City 
ll, St. Louis, will use part of a bond issue 
thorized at recent special election for 
ensions and improvements in police and 
telegraph and telephone system, with 
‘ central control station and other op- 
ting facilities, estimated to cost $2,200,- 
). Also will install motor-driven pumping 
chinery, controls and auxiliary equip- 
nt In connection with expansion and im- 
bvements in municipal water system, for 
ich bonds for $7,500,000 have been ap- 


pved, 


farvLanp—Navy Department, Washing- 
» D. C., has authorized new naval re- 
rch and experimental laboratory on tract 
about 1,200 acres of land. It will com- 
se four main one and multi-story labo- 
ory buildings, with machine and mechan- 
shop, general storehouse and auxiliary 
cture. Installation will include two 
n electric cranes, in addition to other 
chanica and electrical equipment. A 
*r plant will be built. Funds of $5,300,- 
ae authorized for entire project, 
“a b work will begin soon. Bureau of 
c and Docks, Navy Department, Wash- 
My will be in charge, 


SUR A 


Permaflector silvered-glass units provide highly efficient, engineered 
light control for every industrial lighting requirement . . . general 
or localized . . . ceiling or sidewall installation... . high or low 
bay mounting ... for medium, broad, or concentrated distribution 
... for lamp wattages of 100 to 1,500 watts . . . with incandescent, 
mercury vapor lamps, or a combination of both . . . mounted as 
single units or on dual hangers. Sold on priority 
thru Electrical Wholesalers. 


FLOODLIGHTS 


Rugged in construction - weather-proof- 
ed and corrosion-resistant + equipped 
with famous silver-mirrored glass Per- 
maflectors. Available in 200 fo 1,000 
watiages, and broad, intermediate or 
concentrated light distributions. Com- 
plete. Ready to set up. 


ia nihil hye 


] ee ILLUMINATING 
ENGINEERS @ Now producing confidential 
B DESIGNERS & PEP SSt Mel Oe CS me ae tS 
\y (\ MANUFACTURERS Mitta Meco) bata) 
{ of siphoned on priority 
TOR * COMMERCIAL & COs tt sas e hs een 
R U A. from stock). Startling new 
sB 
pG., PITT 


RCH, PA: iNoUSTRIAL 
OLIVER BL 


errs eee Mee C AAS oy ol sults leh wet 


LIGHTING 
7 EQUIPMENT 


work will soon be announced 
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The SAFE Way to 
PULL FUSES 





Reach fora 






FUSE 
PULLER 


NEVER 
USE 
BARE HANDS 


Avoid 







burns, 
pen- 


injuries, shocks, 
infections compensation 
aities and lawsuits, 


* EVERY ELECTRICIAN SHOULD CARRY ONE 
*HANG ONE AT EVERY SWITCHBOX 

* PLACE ONE IN EACH TOOL KIT 

* EVERY FUSE BOX SHOULD HAVE ONE. 


Order a supply of TRICO pullers from your 
jobber or write 


TRICO FUSE MFG. CO., Milwaukee 


n Canode 





ae 


RVING SMITH LIMITED. Montreca 








Insto- -gas 






















New Funds Allotted 
for Rural Projects 


The Rural Electrification Administra- 
tion has recently approved allotments 
totaling $2,103,000 to nineteen coopera- 
tives in nine states. The majority of the 
allotments will enable cooperatives to 
extend electric service to local farms 
meeting War Production Board stand- 
ards for connections as an aid to food 
production; five will be used for refrig- 
erated locker facilities. In no case will 
construction be undertaken which does 
not qualify under WPB rules. 

These allotments bring the total to 
$502,205,301, of which $3,325,000 rep- 


resents operations during the current | 


fiscal year. 
Included are the following: 


Kentucky—Fleming-Mason Rural Elec. 
Coop. Corp., Flemingsburg, $130,000; 
Cumberland Valley Rural Elec. Coop. Corp., 
Pineville, $224,000; Big Sandy Rural Elec. 
Coop. Corp., Prestonsburg, $200,000. 

Louistana—Union Electric Refrigeration 
Coop., Inc., Farmersville, $26,000. 

Minnesota—Lake Region Coop. Elec. 


| 
i 
| 
| 
} 


Assn., Pelican Rapids, $220,000; Agra-Lite | 


Coop., Benson, $210,000; Meeker Coopera- 
tive Light & Power Assn., Litchfield, $150,- 
000. 


MississippPi—T win County Electric Power | 


Assn., Hollandale, $80,000; Southern Pine 
Electric Power Assn., Taylorsville, $50,000; 
East Mississippi Electric Power Assn., 
Meridian, $100,000. 
Missount—Callaway County 
Coop. Assn., Fulton, $90,000. 
Nespraska—York County Rural Public 
Power District, York, $200,000; Norris 
Rural Public Power District, Lincoln, $150,- 
000; Dawson County Public Power District, 
Lexington, $100,000. 
PennsYLvaNiA—Jefferson Electric Coop., 
Inc., Brookville, $9,000. 
SoutH Carotina—Marlboro 
Coop., Inc., Bennettsville, $61,000. 
Texas—Wood County Electric Coop., 


Electrical 


Electric 









TEST INSULATIO 
THE MODERN Wy 
























...WITH A 
MODEL B-5 


NEW BATTERY-VIBRATOR Typ 
No more tiresome cranking of a hand-drive 
generator. Entirely self-contained. Steos 
test potential of 500 volts D.C. availoh 
at the touch of a switch. Direct reading 
insulation resistance. Various new mode 
and ranges. 
Write or phone for Bulletin 430 


diel te ee Toa 
Pho COMPANY, IN 


i) Ma) ae 


Know Electricity as 
Experts Knowlt/ 







and Get an Expert's Pa 


What about your future! Who is safe today’ Surely 
the man who is contented to stand still! Know yur} 
thoroughly—prepare yourself for jobs ahead. To #2 
this thousands of men have used 





tion Coop., Inc., Pittsburg, $30,000; Lometa 
Refrigeration Coop. Inc., Lometa, $28,000. 





CUT SOLDERING 
COSTS up to 50% 


Insto-gas Torches and Furnaces actually 


cut soldering costs down to one-half for | 


utilities. A cylinder of Insto-gas lasts at 
least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. 


Mail this coupon today 


INSTO-GAS CORPORATION Detroit 7, Mich. 


Please mail me your Insto-Gas Bulletin and 
tell me how to furnish Prioirty rating. Send 
me name of nearest distributor. 








Bull Dog Sales Clinic 


Held in Detroit | 


New product improvements and ways 
of better serving customers in spite 
of wartime conditions were top-rank- 
ing topics of discussion when the cen- 
tral group, BullDog field engineers, met 
July 10-14 in Detroit. 

J. J. Mitchell, vice-president in 
charge of sales, BullDog Electric Prod- 
ucts Co., made the opening address at 
the clinic, and Al Togesen, special 
field engineer, conducted the illustrated 
lectures. 

Estimating and engineering details 
concerning derating, panelboards, cir- 
cuit master breakers, Vacu-break 
switches, Universal and Industrial Trol- 
E-Duct and BUStribution Duct were 
covered in the talks. 


| 
| 
Inc., Quitman, $45,000; Camp Refrigera- 
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erators, 
of every type—illumination in its every pha 


ete.—how to 


completion 

Ne money down—easy paym®™ 
Fill in and mail the coupon attached and we Ws ™ 
you the entire set of seven volumes for ten days 


coupon NOW and see the books for yours« 


The Croft Library 


of Practieal Electricity 


The Croft Library is a complete electrical educator. b 
founded (n practice—on 20 years of shirt-sleeve expe 
——on work as it is actually done. It is jammed froa 
to cover with the kind of hard-hea ied facts you 
Written so that the beginner can easily undersusl 
yet so sound, so thorough, that it is the daily su% 
59,000 highly paid electrical workers and eng! 
tells you the things you need to know about mot 
armatures, commutators, transforme’ 
switchboards, distribution systems—electrica 




















improved methods of lighting—lamps and lamp © 
do a complete job, from plannine 


tion. We take all the risk——you assume no 0 
you decide to keep the books send $3.09 in 
the balance at the rate of $3.90 a month 


, 
EXAMINATION cou ‘PON 
McGRAW-HILL BOOK CO. 
TE W. 42nd St., New York 18, N.Y é 
nd me for ten days’ examination on_4?? 
the ‘Croft Library of Practical Electricity. 
satisfactory I will send you $3.00 } , 
+ $3.00 monthly until the price of $15.00 
. If not wanted, I will return the books 
| (To nee prompt “shipment write p 
in all lin 
Name 
Home Address......- 
City and State. 
Position 
Name of Company 


be ce cececcccccceeccceesossncoeseserrer="" 
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o Interruptions! 


DDAY, power failures may be more than in- 
nvenient; they may actually endanger the 
tion's safety, for most war plants stake 
ir deliveries on uninterrupted current. 
owing that insulation is a vital link in ren- 
ring continuous service, utilities are stand- 
diting more and more on Acme Varnished 
pes... nationally known for high dielectric, 
perior strength, and the good stretch needed 
snug fits. Samples on request. Address 
Acme Wire Co., New Haven, Conn. 


cme Wire Products 


ISHED INSULATIONS — MAGNET WIRE 


IAMOND 
PANY 


DELAWARE 


FIBRE €O 


NEWARK 15 
oC 








LETTER 
TO THE EDITOR 


The Perfect Catalog 


To the Editor of Evectrica, Wort: 
Aircraft engineering personnel have 


been repeatedly hampered by many | 


irregularities and omissions in vendors’ 


catalogs. A designer looking for infor- | 
mation to place on his drawing, needs | 
definite measurements and specifications | 
and is not interested at all in general | 
| statements nor in elaborate sales lay- 
| outs. He simply wishes to know the | 
pertinent to his need, | 
such as dimensions and tolerances, ma- | 
terials and heat treat conditions, finish, | 
definite part number, approval by gov- | 


fundamentals 


ernment services, specifications, etc. 
The National Aircraft 


G. M. Aron, 


Standards Engineer, 


Northrop Aircraft, Inc. | 


[ The 


refers 


statement above 
specifically to the 


besides is too long for complete repro- 


duction here. But perhaps some elec- | 
trical manufacturers can take profit | 


from the excerpt following. Eprror]} 
“A well-planned, technically useful 


and carefully indexed catalog is an in- | 


valuable salesman, It should always be 
kept in mind that the man in whom is 


vested the responsibility for determin- | 
| ing what products are to be used in a | 
| design, will be a technically trained 
person who is searching for the product | 
| which will fit most satisfactorily into 
| the pre-determined requirements. With- | 
| in certain limits he knows exactly what 
| he wants and his principal problem is | 
| to find it. The solution of this problem | 
| would be greatly simplified if the de- | 
| signer could have a salesman at his | 
_ elbow at all times to describe the prod- | 
| ucts which his company has to offer. 
| Unfortunately, this is not possible. It is | 
entirely possible, however, for the de- | 
| signer to have a catalog of the sales- | 
| man’s company on his book-shelf or at 
| least not farther removed than the tech- 

_ nical library usual in all large manu- | 
| facturing plants. Therein lies one of | 


the principal reasons for maintaining a 
complete and properly prepared cat- 


alog. It cannot be too strongly empha- | 


sized that what the designer wants is 


| technical information rather than sales 


talk. While it is true that a certain 
amount of salesmanship is not objec- 
tionable, it should in general be con- 
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Standards | 
_ Committee has prepared a statement of | 
these things, and requests that you | 
| publish it. 


mentioned | 
catalog | 
| troubles of the aircraft industry and 





SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 


RELIABLE CABLE GRIPS 


For Pulling in 
Wires and Cables 


These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do no let go half- 
way through a duct because the 
wires pull with evenly distributed 
load. Eight different styles—all 
supplied in a full range of sizes. 


a 


fOVE! [o> YEARS SERVICE TO THE UTILITIES | 











BARKER & WHEELER 


Utility ao Industrial Valuations, Design and 
Construct of Power Systems, Water Supplies, 
Sewerage pith Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 






BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


DAY & ZIMMERMANN, Inc. 


ENGINEERS 
Design - Construction - Management 
Investigations and Reports 
yewrosx 2S0.A0n CHICAGO 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 





ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical @ Mechanical © Physical 
Chemical 
INSPECTION ¢ ANALYSIS ¢ RESEARCH 


ERTIFICATION 
2 East End jen at 79th St., New York 21, N.Y 







H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 









ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fiee Alarmse—Telephone Lines 











48 Griswold St. Binghamton, N. Y. 



























PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


PAUL E. GERST & CO. 


CONSULTING ENGINEERS 
We specialize in electrical Product Design in con- 
cen with the Field of electrical rotating ma- 
Transformers, controls, Appliances, Fans 
and ‘Powers. and electronic devices. 
205 W. Wacker Dr. Chicago, Il. 
Bidg. State 5309 





GILBERT ASSOCIATES, Inc. 


Bngineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports _« Rates © Labor relations * Safety « 
Purchasing « Costs * Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. ~ washington, D. C. 





FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Knoxville Houston San Francisco 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lighting 
Generation Transmission 


Distribution 
255 Hazel Ave. Glencoe, IIl. 


(A Chicago Suburb) 





HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago. Ill. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8S. LEFFLER 
Engincers—Economtsts 


RATE RESEARCH SALES RESEARCH 


POST-WAR ° PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 





INC. 





CHAS. T. MAIN, 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 



















J. H. MANNING & COMmPaAny 


ENGINEERING 
SERVICES 








120 Broadway, New York 







































DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Wat 
Flood Control, Engineering Problems rela’ 
Water Rights and Water Power Law. Apprata! 


New York City, 50 Church st. 









ARTHUR L. MULLERGREN 


Engineering-Management 


Public Utilities—Natural Ga; 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING | 
& SERVICE CORPORATION | 


Consulting Engineers 


Design Operations 
Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, Il 


Recording & Statistical Corp, | 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane 









New York 





SANDERSON & PORTER 


Engineers pro Constructors 


or the 
FINANCING—REORGANIZATION— 
DESIGN—CONS’ STRUCTION- 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Franciso 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 
Chicago, III. 





STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports « Examinations ¢ Appraisas 
Consulting Engineering 
BOSTON « NEW YORK « CHICAGO * HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 






WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction 

Management - Electric and Gas Stet! 
Lighting Maintenance 

1500 Walnut Street Philadelphia 2, Ps 














THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 










New York, N. Y. 


LINEMAN'S TOOL BAG 


The safe way to hoist and lower tools, 
insulators and other supplies. Saves 
time and materials. 


@ Heavyweight hard woven can- 
vas. 

@ Special waterproof 
leather bottom. 

@ Rope loop for hanging over 
pin. 

@ Non-metallic ring at top. 

@Rope holes reinforced with 
leather inside and outside. 

@ Spliced rope handle. 


flexible 


Write for folder No. EW- 
44 covering Safety Acces- 
sories for the ectrical 
Industry 


INDUSTRIAL PRODUCTS COMPANY 


2820 N. FOURTH STREET - PHILADELPHIA 33, PA. 


securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 


fp fente: 


. me 
Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 18, N. Y. 


structive and to the point. The most 
effective approach will, in most cases, 
tend to illustrate the various uses of 
the products, and in particular, to call 
to the attention of the designer adapta- 
tions of the product which he may have 
overlooked. Any truly useful product 
will sell itself if there is sufficient infor- 
mation presented to determine its adapt- 
ability to a particular use, and its ad- 
vantages over similar products of an- 
other make. Not to be overlooked in 
considering the advantages to the ven- 
dor, is the confidence of the consumer 
which is built up by a good contact 
through a well-planned catalog of prod- 
ucts. There is a certain dependability 


implied by the fact that a vendor has | 


been able to anticipate the needs of 
his customer to the extent of compiling 
the exact information regarding his 
product which would be of the utmost 
usefulness to the buyer. Many com- 
panies would take immediate steps to 


improve their cataloging and number- | 
ing of products if they were to hear | 


some of the uncomplimentary remarks | 
| spent... 


made by designers or draftsmen at- 


tempting to obtain specific information | 


from their catalogs.” 


Recent Rate Action 


Quespec Pusiic Service Boarp has 
ordered the Gatineau Power Co. to stand- 
ardize its rates on a lower scale for domes- 
tic and commercial service. Using the first 
20 kw.-hr. as a base for domestic service, 
rates will be as follows: Communities 
from 1,501 to 3,500 customers, 83 cents a 
month; 251 to 1,500 customers, $1.11; 250 
customers or less, $1.11 also but with a 
higher scale for extra current. Rates for 
extra current in each group are in propor- 
tion. Rates for the city of Hull are being 
studied. 


Hamitton, N. Y., which operates a 
municipal electric plant, reduced rates as 
of August 14. Residential consumers will 
be the chief beneficiaries saving $3,600 a 
year. The initial rate has been reduced 
from $1 to 90 cents for the first 15 kw.-hr. 
Other changes 16 to 60 kw.-hr., no change; 
61 to 80 kw.-hr., from 4 to 2.8 cents a kw.- 
hr.; 81 to 150 kw.-hr., from 3 to 28 cents. 
Reductions will also be made in the com- 


mercial rates amounting to $1,500 a year. | 


New York State Exvectric & Gas Corp. 
which early in June reduced residential 


rates by more than $224,000 annually, made | 


the following reductions to general and 
primary power customers in five districts, 
effective August 1: Binghamton, $26,500; 
Oneonta, $12,000; Corning-Hornell-Perry, 
$13,100; Elmira, $24,000; Ithaca, $3,300. 


Pustic Service Co. of Oklahoma has 
reduced its electric rates $366,000 annually 
in 213 communities in eastern and south- 
western Oklahoma. Domestic customers 
will save an average of 6.3 percent and com- 
metcial. users 6.2 percent. The reduction 
will amount to $184,957 in Tulsa, $14,565 


| in Lawton and $5,636 in Chickasha. 
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“You can get ANY : 
Grounding | 
_ \Connector— ¥ 
g) 
fe 


aa 
‘5 
; vs 


I 


—in the COMPLETE line.” 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud . . . for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. 

Every one a dependable unit of 
protection for personnel and equip- 
of ample capacity, high 
mechanical strength, and resistant 


aNS 
ley 
“at 


Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 
tings. Penn-Union connectors are 
the choice of leading utilities, in- 
dustrials, contractors and electrical 
manufacturers. Write for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


«4 
ie") 
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Conductor Fittings 














POSITION VACANT 





PRODUCTION ENGINEER — fractional h.p. 

electric motors. Should have specialty back- 
ground in single phase motors, having devoted 
major effort to efficient mass production. Line 
will have limited size range. Engineering de- 
sign experience desirable for development of 
motors for tooling and production. Permanent 
connection with outstanding Southern Cali- 
fornia manufacturer entering household ap- 
pliance field. Send detail of experience and 
personal qualifications to A.W.A., Box 68, Sta- 
tion K, Los Angeles, California. 








EMPLOYMENT SERVICE 





SALARIED POSITIONS — This advertising 

service of 34 years’ recognized standing ne- 
gotiates for high salaried supervisory tech- 
nical and executive positions, Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission's. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Seni for details. R. W. 
Bixby, Inc., 262 Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


ENGINEER, 43, married, degree, private and 

electric utility experience in design, construc- 
tion, and management. Desires management 
position with utility or engineering with man- 
ufacturer with minimum travel. Salary $6000 
minimum. PW-726, Electrical World, 520 N. 
Michigan Ave., Chicago 11, Il. 


ELECTRICAL ENGINEER, graduate 1923, re- 

sponsible executive, thoroughly experienced 
in United States and Canada in management 
and operation electric utility, engineering and 
construction, particularly distribution, trans- 
mission and hydro plants, desires engineering 
or managerial position public utility or allied 
industry Available in Canada, upon reason- 
able notice under section Wartime Bureau of 
Technical personnel. PW-729, Electrical World, 
330 W. 42nd St., New York 18, N. Y. 


ELECTRICAL SUPERINTENDENT. 25 years 

utility experience; transmission, distribution 
and substation construction supervision; prop- 
erty accounting; estimating, etc. Desires 
supervisory position with utility requiring good 
employee relations. Am now employed. 2 
weeks necessary. Past draft age. PW-730, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago 11, Ill. 





ENGINEER thirty years experience in design, 

construction and operation of generating 
slants, substations and transmission systems in 
utility and industrial field. Position with post- 
war future only considered, go anywhere. PW- 
731, Electrical World, 3230 W. 42nd St., New 
York 18, N. Y. 


ELECTRICAL ENGINEER wants position. 
Long experience in charge of design and con- 
struction for power, distribution, lighting. State 
registered engineer. Pacific, Northwest and 
Pacific coast preferred. PW-732, Electrical 
World, 68 Post Street, San Francisco 4, Cal. 





ELECTRICAL ENGINEER, long experience in 

charge of electrical design and details of gen- 
erating plants and substations with several 
years operating background in generation, 
transmission and distribution. PW-733, Electri- 
= World, 520 N. Michigan Ave., Chicago 11, 
IL 


WANTED 


COIL ENGINEER 


or man with suitable background 
who can be quickly trained in the 
manufacturing of coils. Experience 


in coil forming processes and in- 
sulation problems desirable. Excel- 
lent post-war prospects. Write the 
Supervisor, Technical Employment, 
Union Bank Building, Pittsburgh 22, 
Pennsylvania. 


Westinghouse Electric & Manufacturing Co. 


168 


G@ SEARCHLIGHT SECTION @ 











SEARCHLIGHT SECTION| 


(Classified Advertising ) 
m™rigouess; OPPORTUNITIES” : sircrisu| 
BUSINESS : : USE OR RESALE 
UNDISPLAYED ——RATES—— DISPLAYED 
(Not available for equipment advertising ) Individual Spaces with border rules for ; 
15 CrpntTs A WorD, MINIMUM CHARGE $3.00. display of advertisemerts. 


Positions Wanted (full or part time salaried em- ° 
able in The advertising rate is $7.00 per inch for ay 
oe aa aco way go Bit ke advertising appearing on other than a contra¢ 


advance. 
Bor Numbers—Care of publication New York, Chi- basis. Contract rates quoted on reque 
An advertising inch is measured %” vertically o 


cago or San Francisco offices count as 10 words. 
one column, 3 columns—-30 inches—to 4 page 







ominent 








Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 









RADIO ENGINEERS WANTED 


Radio Engineer for installa- required. Age 28-40. Salar | 
tion, maintenance and servic- $3600 up plus living expenses, 
ing essential electronic equip- Wire or write Radio Division, | 
ment in United States and 2519 Wilkens Avenue, Balt. | 
abroad. Electrical background more 23, Maryland for appli: | 
and practical radio experience cation forms. 


WESTINGHOUSE ELECTRIC & MANUFACTURING 00. 


Mr 





Ed 
: 


PLANT SUPERINTENDENT 


WANTED 
For electrical qaogen manufacturer; one whe 


ELECTRICAL ENGINEERS Sranstactoro, and ‘assembly, to scure maxiacs 


production. Must understand efficient operation ant 
be a good tabor-relations man. 


P-724, Electrical World 
320 West 42nd St., New York 13, N. Y. 


Needed in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment 


and special electronic products. 

Openings available in St. Paul, Minn., 

Eau Claire, Wisc., and Chicago. Apply or 

write, giving full qualifications and fur- 
snapshot. 











ELECTRICAL ENGINEER WANTED 


nish Electrical engineer who is 
in industrial plant design to | 
D.L.R.—Employment Dept. work in go eee _—_ drat. “ 
office @ manufacturer lectrical ! 
WESTERN ELECTRIC COMPANY conductors located in New York Sia. z 


Hawthorn Station Chicago 23, Ill. P-722, Electrical World 


330 West 42nd 8t., New York 18, N. Y. 








1—6875 KVA WEMCO. 13,200/4150 v. 25/62% cy., 375 RPM 
1—2000 KVA WEMCO. 13,200/4150 v. 25/62% cy., 375 RPM 


MOTOR-GENERATOR SET 
1—1000 KW M-G set, WEMCO. 230/275 v. 295 RPM, 3/60/4400 v. 


ROTARY CONVERTERS 
1—1200 KW WEMCO. 240/300 v. 187% RPM, 3/25/13,200 v. 
2— 500 KW WEMCO. 240/300 v, 375 RPM, 3/25/13,200 v. 
2—2500 KW WEMCO. 245/310 v, 450 RPM, 3/60/13,200 v. 


TRANSFORMERS 
42500 KVA G.E. Power Transformers, 63,500 Y/19,050 Y 
2300 V., 1 phase, 60 cycle. 


3—4000 KVA WEMCO Power Transformers, 63,510 Y/19,050 Y 
2293 V., 1 phase, 60 cycle. 








- Available Immediately 


Consolidated Gas Electric Light and Power Co. | 


of Baltimore 


Purchasing Dept. 531 E. Madison St. Baltimore-3, Md. 


ML 
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IOWER FOR PRODUCTION 












































GENERATOR SETS 1—-765 HP, 900 RPM, 440 volt, G.E., sa. cg. —_ i 
MOTORS 1—16 HP, 720 RPM, 440 voit, Westghae’ slip 3— _ 50 EVA, Phgh., 7600/16,000 volte-110/980 
50 KW, 250 volts, Allis-Chalmers, syn- Pa 120 RPM 3—37% KVA, General Electric, 2200/220/440. 
hronous. : 50 HP’ » 440 volt, G.E., aq. cg. 2— 30 KVA, Allis Chalmers, 3 phase, 415¢Y/ 
50 KW, 126 volt, Westinghouse, synchro- i— 8 , 900 RPM, 440 volt, G.E., slip ring. 120/208Y. 

nous. a+ 7°? RPM, 440 volt, G.E., sq. cg. 1— 25 KVA, G.E., 220/110-220/110 volts. 

75 KW, 125 volt, General Electric, squirrel a » 440 volt, 600 RPM, Crocker- 2— 15 KVA, G.E., 2300-115/230 volts. 


age. Wheeler, slip ring. 
5 KW, 250 volt General Electric, squirrel 


4 KW, 125 volt, General Electric, squir- MOTORS—D.C. 230 VOLTS MOTORS—VARIABLE SPEED 230 VOLTS ; 
el cage. 1— 90 HP, 470/940 RPM, General Electric. 













2—450 HP, 40 _E. 1— 75 HP, 525/1575 RPM, Electro Dynamic. 

MOTORS—3 PHASE 60 CYCLE i—#60 HP. 160 RPM, Electro Dynamic. 1— 35 HP, $00/1500 RPM, Westinghoues. 

: 1—150 HP, 750 RPM, Electro Dynamic. pel ’ ws » CrOCKer w nesier. 

BO LD OREM, 2200 vol, GE. SL Re. «280 HP, 400/560 RPM, Westinghouse, type = 432 HE: 40/1200 REM, General Blectric: 
950 HP. 600 RPM, 4000 volt, G.E., sync. 1—125 HP, 600 RPM, Westi 1— 20 HP, 750/1500 RPM, General Electric. 

s0 HP, 600 RPM, 2200 volts, G.&. slip ring 1-100 HP GE S78 RP OK. 1— 15 HP, 300/1200 RPM, G.E. 

00 HP, 4 mie eth volt, dew: “" TS. 1— 50 HP, 75@ RPM, Westinghouse, type SK. 1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
150 HP, 1800 port : volt, Genera ec- fons 50 HP. 700 RPM, Crocker Wheeler. oe an 5600/1500 RPM, Westinghouse, 
tric, sq . 1— ° . ype : 

i) HE, 1200 RPM, 2200 volt, Westing- ' 715 RPM, Westinghouse. 1—5 HP, 6600/1200 RPM, General Electric. 





pouse, ed RPM, 440 volt, Al. Ch. sl. F i$ BP seeiees ae Debt 
15 > , , Al. Ch. sl. rg. _ J 1 , Diehl. 

160 HP, 600, RPM, 440 voit, General Blec- TRANSFORMERS i—5 HP, 225/900 RPM, Electro Dynamic. 
tric, squirre « 

500 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 4—3000 KVA, General Electric, 14000, with 

i150 HP, 400 RPM, 440 volt, G.E., sq. cg. taps, 2400/4150Y. f INSTRUMENTS 

145 HP, 600 RPM, 220 volt, General Elec- 2— 400 KVA, G.E., 4156-240/480 v., Scott taps. | 
tric, synchronous 3— 300 KVA, Pittsburgh, 7800/440 volts. 25— Westinghouse type U recording ammeters | 
125 KVA, 900 RPM Westinghouse, syn- 3— 150 KVA, G.E., 33,000 2300/4000 Y. with split core CT. | 








chronous 3— 150 KVA'G l Electri 2400/240, 25—Westi di volt- 

= HP. 200 RPM. 440 volt, GE. slip inet, eae enera ectric, 400/240/480 ae type U recording olt 
100 HP, . volt, G.E., slip ring. 3— 100 KVA, Westinghouse, 11,430/250 volts. 
100 HP, 720 RPM, 440 volt, G.E., sq. cg. 1— 100 KVA, Pittsburgh, 1375/2750-110/220 
100 HP, 600 RPM, 440 volt, G.E., slip ring. volts. TURBO GENERATORS cist 
100 HP, 600 RPM, 446 volt, G.E., sq. cg. 3— 100 KVA, Westinghouse, 13200 250 volts. 


100 HP. 514 RPM, 440 volt, G.E., sq. cg. 3— 100 KVA, General Elect . w . 
100 HP. 450 RPM, 440 volt, G.B.. sq. ce. atae ectric, 2200-220/110 we coe dual bleeder condensing Tur | 


$0 HP, 400 RPM, 550 volt, Cr. Whir. sq.cg. 3— 75 KVA, G.E., 13,500-7500/440 volts. 1—500 KW, G.E., 3 ph., 60 cy., 430 volt, 














75 HP, 900 RPM, 4000 volt, Elec. Mach. 9 Lt ao G.E., 2200/220/110 volts. bleeder. 

syn. — A, G.E., 2400/4800/120/240 volts. 1—375 KVA, Westinghouse, non-condensing. 
~ 75 HP, 900 RPM, 220 volt, Fairbanks 1— 175 KVA, G.E., 3 phase, 4156Y-120/208Y. 1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

Morse, slip ring. 3— 60 KVA, General Electric, 2200/220/110. 1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 





J.L. HEMPHILL & CO., INC., Power Equipment 


EE eee eee 1602 53rd ST., NORTH BERGEN, N. J aap ee me ee 






















What is your problem? 
2—40-Ton Baldwin-Westinghouse, 600 v., 

I—60-Ton Westinghouse, v., D.C. 

2—70-Ton Baldwin-Westinghouse, 600 v., D. 


c. 
IRON & STEEL PRODUCTS, INC. 


39 YEAR'S EXPERIENCE 
13438 S. Brainard Ave., Chicago 33, Illinois 
“ANYTHING containing IRON or STEEL” 






Competent men for your staff? . . . employment? 








Power Equipment. 


Released by Utilities & industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


i 

; 

. or are you looking for—or offering—a busi- 
i ness opportunity of special interest to readers of 
i this publication? You can get their attention— 
i at small cost—through an advertisement in the 
| Searchlight Section of Electrical World. 


-TRANSFORMERS- 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 





Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, N. Y. 


Me 








Rotary Goometnet Ve. 60 Cy. 





We rewind, repair and redesign all makes and sizes. i Cc. A.C. 
: as eee 
One Year Guarantee i 1— 1280 Wie. ao 350 1509 
= — Whse. 22000 
THE ELECTRIC SERVICE Co., INC. 5 1—1000 Whse. A 4 600 2200/4800 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE” <= ~ ae, rare 
STATION M Since 1912 CINCINNATI 27, OHIO ' ‘on ass 9 BR. Y- 6600 | 
? 1— 500 GE. 750 225/275 6600 ? 
. 7 M. G. Sets—3 Ph. 60 Cy. i 
= = 1—1500 Whse. 514 250 2300/ i 
¢ = 1—1000 GE. 250 2300/4150 # 
= i— 500 GE. 900 250 440/2300 § 
N D s = 1—S00 GE. 720 600 13200 § 
i § 1-400 GE. 720 250 2300 i 
| | BELYEA COMPANY, INC. : 
i =: 51 Howell Street, Jersey City, N. J. i 
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WANTED 


on Fe 600, 700 or 750 MCM, 5000 Volt 3 Con- 
a or Varnished Cambric, Lead, Flat Steel Band 
4 a Jute Covered Cable, 2000 Ft. No. 2-4 Con- 
Uctor 600 or 1000 Volt Duracord or Tirex Cable. 


PITTSBURGH PLATE GLASS CO. 
COLUMBIA CHEMICAL DIVISION 
neledsnun: Ohio 


ON ere sesnen: 


ELECTRIC MOTOR i 
WANTED = 

New or used electric motor. 3 h.p. or 5 h.p. single- 
: 

: 


DIESELS 


phase 60 cycle 110-220 voit 900 or 1 r.p.™m. 

Electrically reversible type (brush riding). H 

starting torque for elevator service. Wire or 
PICK MFG. CO. 

West Bend, Wisconsin 


sepeneenseessavonssens Faseeneneneuseeenesseepennecesessasennsenonesenensensasesssensoussonsnesssecessensensvsscsenesesconnenses 


ROBERT SCHOONMAKER 


Port Washington. Long Island. N.Y 
Phone Roslyn 1220 
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ADVERTISING IN THIS ISSUE 





IT PAYS! 


World advertisers, just like World 


editors, bring you helpful, useful in- 
formation about products, methods 
Make the advertising 
It pays! 


and services. 


pages essential reading. 





General Electric Co., Air Condi- 
tioning & Comm. Ref. Divs...... 161 
General Radio Co. .......-.++-5. 76 
Goodrich Co., The B. F., Chemical 
DIGS Fs aa censaceeaetghiuarrsres 


Gould Storage Battery Corp...... 32 
*Greenlee Tool Co.............++- 134 
Griswold Mfg. Co. .........++++: 151 
Galf O81 Corps... ci ciccdsser sees 22 
Hall Lamp Co., C. M...........- 38 
Hallicrafters Co., The ........... 142 
Harper Co., The H. M..........-.. 140 


* Hazard Insulated Wire Works.... 4 
* Heinemann Circuit Breaker Co... 27 


* Pacific Electric Mfg. Corp... ..,.. 
*Pennsylvania Transformer Cen, 
*Penn-Union Electric Corp... ,. 
Phileo Corp., Storage Battery Div, . 
Pittsburgh Reflector Co.......,. | 
*Porcelain Insulator Corp.....,. 14,7 







*Radio Corp. of America.. 45,4 
hans & Industrial Engineering 
* Reliable Electric Co. + ae 
*Roller-Smith Co. .............,,. 5 
Rome Cable Corporation. ..... ‘ 
*Ryerson & Son, Ine., Joseph T... 1 


Bemwill MRO OAM iccecacas...<,,. ( 
Searchlight Section .......... -_ i 
Simplex Wire & Cable Co.. 
Sinclair Refining Co. ...... 
Slater Electric & Mfg. Co.. 








*Acme Wire Co., The........ eee we 165 Hendy Iron Works, Joshua....... 37 S El C ’ 
*Adam Electric Co., Frank........ 17 Highway Trailer Co............. 79 ne tS nee PWER RPS» ai 5s. 
Allegheny Ludlum Steel Corp.... 143 *Hoskins Mfg. Co...-.........000. 4g Square ‘Compeny 2 BR sey i 
* Allis-Chalmers Mfg. Co.......... 9, 10 SEMOMIE asco cd ocnu onside sa ¥eban 46 tendard Oil ‘Co. (Indiana) 
Aluminum Company of America.. 18 Mahaied se Cee 265160 os: 145 Back Cov 
* American Brass Co. .........-..-+ 34 ; * Standard Transformer Co., The.26, 
* Anaconda Wire & Cable Co....... 16 *Sticht Co., Herman H............ Ii 
Automatic Sprinkler Corp. of Subox, Inc. ..........++..0.-0e0, Ie 
MEE: ™, Sad oe os oi ensc de ceed 146 Industrial Products Co. .......... 167 * Sylvania Electric Pdts., Ine... ...58, 5 
Insto-Gas Corp. ......-.-s0+se00- 164 
*1-T-E Circuit Breaker Co..Third Cover 
Babcock & Wilcox Co., The.....54, 55 Thomas & Betts Ce., The........ 1% 
pemtebens a Tb as occa nce 70 ee 7 paneer. Mis, 1 
ete tan te 7 *J.B-T Instruments, Inc. .......... 132 wrt mee gerne IM 
Bridgeport Brass Che pless ee at * Jefferson Electric Co. .........--- 30 
Bristol Co., The seetseeseeeceess 147 Union Carbide & Carbon Corp...62. 
Buckeye Laboratories Corp. ...... 129 *United States Rubber Co........ % 
*Bussmann Mfg. Co. ............ 68, 69 Keasbey & Mattison Co. ......... 80 
Kellett Aircraft Corp. ..........- 
Kelvinator, Div. of Nash-Kelvina- *Victor Insulators, Inc............ 132 
Cen i scones rater dese e3e 36 eg EE RS AEE See 
ae os = > ne BOS edeeeses = Kerite fnccbeted Wire & Cable Co. 
*Continental-Diamond Fibre Co... 165 Re RO ose vewobeeseat ee iea ees wor Electric Corp. .......... 4 
Copperweld Steel Co............ 43 * estern Electric Co............. & 
oe cee Electric Corp. .. 41 Westinghouse Elec. & Mfg. a: : 
orning Glass Works............ 8, 67 *L Insulator Co., Inc.......... 39 ; cated 
Country Gentleman .............. 35 ia Sistorial Reeser 5 baka 131, 156 oe Electrical re Cover Thi 
com 
Deutschmann Corp., Tobe ....... 81 gE the. 
Directory of Engineers........... 166 Matthews core. Nu... see eeees 25 it oe 
McGraw-Hill Book “Co. Inc.. .156, 164 acti 
Meter Devices eee 62 PROFESSIONAL SERVICES 164 nort 
Electric Controller & Mfg. Co., *Mica Insulator Co.............- 62, 63 ca 
MO Wn cide tides 6 RRA donc ddee’ 155 *Micro Switch Corp. ............. 162 a time 
-Electrie Products Co., The........ 152 Miller Company, The............ 14 ale 
Electroline Company ............ 5 
a nay oubee sore reney 6 SEARCHLIGHT SECTION 
ngineers, Directory of.......... 166 Nestoniad <Diséietial Sita. “Aish: (Classified Advertising) 
The Street , Lighting Section. . .52, 53 EMPLOYMENT SERVICE ..........---++« " pu 
*Fairbank:, Morse & Co......... a57 arth Amorione, Phe. fe t= 0 <i: Son a cy e- ~ 
NO. TGs CG sire b we cwteng os 156 WANTED TO PURCHASE ........---+-++-: a" ! 
Federal Electric Products Co...... 19 lead Gee See. Cents. eS ee rf 
Fibre Conduit Co. The.......... 150 Olle. Dimas Cticsciscicrnvccanass 13, 15 Sew Meiianin Sis. inicansione-sosee- io fae the 
Foster Wheeler Corp. .......... 28, 29 *Okomite Ce... .ccoccccscccccecsess 4 Consolidated Gas Elect. Light Power Co. of Bs r Th 
* Okonite-Callender Cable Co...... 4 Bn. ke | 
*Oliver Iron & Steel Corp......... 65 Hemphill & Co., J. L........f.-++++- i en 
G & W Electric Specialty Co.,..... 31 Osmose Wood Preserving Co. of Irom & Steel Products, Ine.......---.---- . the 
*General Electric Co.......... 115, 117, Amorion, Ine... 000ievctes osteo Paaheeh Paul Gino Go............0 
118, 119, 120, 121, 123, 124, 125, 127 * Owens-Illinois, Hemingray Div.... 136 Schoonmaker, Robert .......----. i ca Cai 
de 
ad 
3 thi 
Fo 
%& These companies have supplied additional buying information on R 
a 


their products in the 1944 edition of the Electrical Buyers’ Reference 
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This Overcurrent Trip Provides Time Delay 
to Avoid Needless Opening of a Circuit 


This time-delay trip is very 
compact for the important duty 
it perforrns. It is attached to 
the circuit breaker directly be- 
neath the pole to whose current 
it responds and whose opening 
action it controls. Since, in 
normal construction, all poles 
are rigidly connected for open- 
ing and closing, response of the 
time-delay device on one pole 
affects the action of all. 


T he dual oil-film type of time delay trip has the first 
purpose of permitting starting peaks and similar overcurrents of 
short duration to occur without causing service to be interrupted. 
It has the second, and equally essential purpose, of opening 
the circuit breaker in instantaneous response to short circuits. 


The ability of the overcurrent device to function positively is 
entirely a matter of design and construction. The principle of 
the dash-pot, using restraining films, is well known; the appli- 
cation of the principle is the controlling factor. ‘In the I-T-E 
device, you have direct response to load conditions; you have 
adjustability with ready access to adjusting parts; you have 
this in a rugged, well-designed mechanism. 


For full details, get in touch with the I-T-E representative nearest 
you, or write to I-T-E Circuit Breaker Company, 19th and 
Hamilton Streets, Philadelphia 30, Pa. 


42 


Representatives in Principal Cities 
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C1) ADJUSTING KNOB, located so that it can be oper- 

ated without removal of parts, permits choice 
of setting at any point between 100 and 200 percent 
of tne current rating of the circuit breaker. Location 
is arranged to protect the chosen setting from acci- 
aental movement. 


This ARMATURE tends to move upward in direct 

response to an overcurrent present in the cir- 
cuit. It is attracted by an electromagnet which is 
energized by the circuit current. The force of attrac- 
tion is approximately proportional to the square of 
the current. 


forms a film between disc and seat, and the 
film resists rupture. The pull needed to break the 
film is regulated by rotation of the cup so that seg- 
mented surfaces of seat and disc may offer a desired 
amount of film contact. 


( 3) This OIL CUP provides a seat for a disc. The oil 


(4) The DISC is coupled to the armature by a pre- 
4) loadedspring. When the pull onthe armature 
is less than enough to further deform the spring, the 
armature movement is resisted by the disc adhering 
to its seat in the oil cup. 


5 Full upward movement of disc and armature 

produces a corresponding movement of this 
TRIPPER which acts directly on the tripping mech- 
anism of the circuit breaker and causes opening 
action. 


(6) This preloaded SPRING forms a solid coupling 

between the armature and the disc except dur- 
ing short circuits, when the strong attraction of the 
magnet for the armature deforms the spring, allow- 
ing the armature to move free of the disc. 
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What do you want to know 
about Turbine Oil? 


Recently a number of utility plant men were asked, ““What do you want to know about turbine oil?” Several of them had very speci ic que, 
tions. They are answered here because they may help you in selecting a turbine oil that solves, once and for all, the ever present problem of 
turbine oil maintenance. One question is taken up each month, but you can get the answers to all of them now—see the bookict offe, 


6. What causes corrosion 
in turbines ? 


Corrosion, like acidity and deposit 
trouble, in turbines is a complex prob- 
lem. A complete explanation of i 
causes would require a review of tur- 
bine developments and a thorough 
knowledge of the various types of cor- 
rosion that may occur in turbines. 
Briefly, here’s what has brought about 
the corrosion which has bothered some 
turbine operators in recent years. 

As turbine efficiency was improved 
over the years by higher steam pres- 
sures and temperatures, oils that had 
been satisfactory for older turbines be- 
gan to form sludge and other deposits. 
To eliminate these deposits, more 
highly refined oils were introduced. 
But the higher degree of refining, 
which removed some of the deposit- 
forming elements, also removed natu- 
ral corrosion inhibitors from the oil. 
This resulted in a new and serious type 
of corrosion. 

There are two types of corrosion. 
Common rust (Fe,O,) is the most fa- 
miliar type. It occurs on ferrous metal 
parts such as storage tanks, reservoirs, 
and oil lines where there is moisture 
above the oil level, or where water ac- 
cumulates in pockets and depressions. 
This type does little damage unless 
allowed to continue over a period of 
years. Parts subject to such damage are 
sometimes treated with special protec- 
tive coatings. 

The most serious type of corrosion 
which has developed in recent years 
is caused by water carried in suspen- 
sion in the oil. Even a small percentage 
of moisture—as low as 0.1% —will 


cause this corrosion. It forms dense, 
hard crystals of magnetic iron oxide 
(Fe,O,) which are highly abrasive and 
severely score bearings—can clog oil 
lines and governor mechanisms in 
short order. 

Hundreds of tests were made in 
Standard Oil laboratories to find an 
additive which would give complete 
protection against corrosion. Many 
products were excellent as rust pre- 
ventives, but because of high acidity, 
poor demulsibility, etc., could not be 
used without impairing the other nec- 
essary qualities of a turbine oil. For 
example, used oils give protection 
against certain types of corrosion. But 
when added to new oil, even in small 
quantities, these used oils accelerate 
acidity and deposit formation. 

From these tests, however, emerged 
a thoroughly satisfactory corrosion in- 
hibitor for turbine oil. This inhibitor 
is used in Nonpareil in addition to 
the oxidation inhibitor. Recently the 
American Society for Testing Materials 
developed test D665-42T for deter- 
mining the ability of turbine oil to 
aid in preventing the rusting of ferrous 
parts in the presence of water. Non- 
pareil Turbine Oil is manufactured to 
pass this test with perfect results. The 
corrosion inhibitor in Nonpareil does 
not affect its resistance to deposit for- 
mation, or its guarantee to eliminate 
excessive oil acidity “for the life of 
your turbine.” 


Gasoline Powers the Attack... 
Don’t Waste a Drop! 


STANDARD OIL COMPANY (INDIANA) \ ‘wi 


*& LUBRICATION ENGINEERING 










































For all the answers send for this 
booklet... it contains answers to questions 


such as these: 

1. What causes turbine oil deposits or 
sludge? 

2. What causes acidity increase in turbine 
oil? 

3. What is an oxidation inhibitor—how 
does it prevent acidity? 

4. How does a guaranteed turbine oil pro 
tect the user? 

5, Does the inhibitor in Nonpareil Turbine 
Oil wear out? 

6. What causes corrosion in turbines? 
Send for a copy of this booklet, or better 

still, ask for a Standard Lubrication Engi- 

neer. He can answer your specific questions 

about Nonpareil Turbine Oil. Write Stand- 

ard Oil Company (Indiana), Room 1223, 

910 S. Michigan Ave., Chicago 80, Il, 

for a copy of the booklet, or the Engineer 

nearest you. 


NONPAREIL 


TURBINE OIL 
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